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CHANGE LOG

(Note: All changes have been made relative to Revision D of the document, published July 15, 1996. Revision E
was published in August 28, 2002, but was never widely disseminated and is now only extant in a single paper copy.
Portions of that document appear less up-to-date than revision D, so the decision was made to make the updates in the
current revision relative to the 1996 version.)

Revision Section
F Change Log
Preface to Revision F

Preface

1.3
1.4

1.7

222

223

225

233

234

235

Change

Added this Change Log.

Added.

Changed “modelling” to “modeling” in the second paragraph.

Changed directed to read” to “encouraged to read” in the fourth paragraph.
Updated PDS URL and PDS Operator contact information.

Updated reference to PDS Standards Reference from v3.2 to v3.7.

Deleted figure. This was due to a LaTeX formatting issue; we intend to include
the figure in future versions of the document.

Changed the list of reasons for using class words into a bulleted list and moved in
from all upper case to mixed case.

In the CLASS WORD table, added the quaternion class word.

Added “of* between “many”’ and “the” in the first paragraph.

In the list of Prohibited Words, changed “divissor” to “divisor”.

In the list of Alternatives to Prohibited Words, changed “wwords” to “words”.
In the table of numeric data types, under “REAL”, changed “buut” to “but”.

In the table of numeric data types, under “REAL”, changed ““sysstem-specific” to
“system-specific”.

In the first paragraph, last sentence, changed “Foor” to “For”.

i)

In the first paragraph, dropped the dash “-” after time-of-day.
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CHANGE LOG

Change
Changed “coulomb per cubic metter” to “coulomb per cubic meter”.

Changed “joulee” to “joule”.

Under “pixel”, changed “TBD” to “picture element”.

Added numerous new keywords.

Under the definition of the “TEXT” standard value type, changed “of.free” to “of
free”.

Numerous new keywords and standard values have been added.

In the ELEMENT DEFINITION OBJECT, for STANDARD_VALUE_TYPE,
changed the angle brackets to curly braces.

Corrected the “defining” descriptor from “efining”.



PREFACE TO REVISION F

It has been over ten years since Revision D, the last widely disseminated hard copy version of this document, was
published. In the intervening years, the online version of the Planetary Science Data Dictionary (PSDD) has provided
the planetary science community with an up-to-date list of the keywords and objects currently used in Planetary
Data System (PDS) products. However, in recent years the need for a portable version of the Dictionary has been
recognized. In addition, several portions of this document provide useful information not readily available through the
online interface.

In an effort to make this portable version of the PSDD available as quickly as possible, a decision was made to
publish this document with updates to chapter 3 (“Element Definitions™) and appendices A (“Standard Values”), D
(“PDS Structure Objects”), E (“Element Aliases”), F (“Data Element Classified Listings”), and G (“System-Specific
Classified Listings™). It is fully recognized that the remaining “static” portions of this document, (chapters 1 and 2,
and appendices B, C, and H) are desparately in need of updating, but we decided to make those changes at a later
date. This document is hereby presented, with these acknowledged flaws, in the hope of providing added utility and
convenience for our user community in employing PDS standards in their data archiving efforts.

vii
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PREFACE

This document was originally written as a cooperative publication of the Planetary Data System (PDS) project and
the Advanced Multimission Operations System (AMMOS - formerly the Space Flight Operations Center, or SFOC)
project and reflects a set of standards for the cataloging of mission science and operations data. The standards were
derived initially from PDS documentation. Most of the data element names and definitions were compiled since
the mid-1980s by scientists and engineers affiliated with the PDS. These were originally published in the PDS Data
Dictionary. Other entries were adopted from the AMMOS Data Dictionary. The effort to compose a Planetary Science
Data Dictionary reflects the growing cooperation within the science and mission operations communities.

This master data dictionary database is maintained by the PDS Engineering Node. The current version of the document
was created by Elizabeth Rye. However, the heart of this PSDD lies in the data modeling and mission interface work
done in the PDS Object Review Committee at the Jet Propulsion Laboratory, with significant guidance provided by
the staff at PDS Discipline Nodes. Core ORC members who contributed to the Version 3 PSDD include:

Rosana Borgen
Margaret Cribbs
Marti DeMore
Sue Hess
Steve Hughes
Ron Joyner
Pete Kahn
Karen Law
Mike Martin
Ruth Monarrez
Betty Sword
Gail Woodward

The document’s contents are for the most part automatically-formatted and typeset database reports from a master
data dictionary database. This database is used to maintain configuration management over the data dictionary ele-
ments.

It is the sincere hope of the producers that the index and the cross-referencing Data Element Classified Listings (Ap-
pendix F) will make this document an easily-referenced manual, despite its size and diverse content. Users are encour-
aged to read the section entitled Document Format (Section 1.5) so that they may use only parts of the document that
are appropriate, as well as How to Use This Document (Section 1.7) for instruction on how to read the entries.
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Chapter 1

INTRODUCTION

1.1 PURPOSE

The primary purpose of the Planetary Science Data Dictionary (PSDD) is to allow members of the planetary science
community to benefit from standards work done in the area of data product description. The work that supports it is
done at the Jet Propulsion Laboratory by individuals who participate in U.S. and international standards efforts. As a
result the PSDD may serve as a guide to other data systems still in development, or to data systems that will eventually
be connected with either PDS or AMMOS.

The secondary purpose of the PSDD is to serve as an interface agreement between the Planetary Data System (PDS)
and the Multimission Ground Data System (MGDS) development effort of AMMOS. It is designed to reflect points of
agreement between the two projects, as well as to chronicle applications or decisions on which project representatives
agree to a limited set of standards.

1.2 SCOPE

This document will serve as standard reference for data product descriptions contained in the Planetary Data System
and Multimission Ground Data System data catalogs. By extension, this means that it will be used in planetary mission
operations and in science processing in support of all JPL-managed planetary missions. It also means that it will serve
the data systems that exist at PDS Discipline Node sites.

In this edition of the PSDD, data elements describing scientific experiments reflect PDS’ extensive experience with
imaging and plasma data sets. Over time, as more diverse data sets are handled by the PDS and AMMOS catalogs,
data elements germane to other scientific investigations will be incorporated into the dictionary.

1.3 PSDD ONLINE AVAILABILITY

In order to get the most recent entries in the PSDD, users may access our web interface. Our URL is http://pds.nasa.gov/.
Please contact the PDS Operator at (818) 393-7165, or via the Internet at pds_operator @jpl.nasa.gov for further infor-
mation.

1.4 APPLICABLE DOCUMENTS

The following documents define standards or requirements affecting the content of this document:

1



2 CHAPTER 1. INTRODUCTION

1. Planetary Data System Standards Reference, JPL D-7669, Part 2, Version 3.7 (March 20, 2006).
Available at url http://pds.nasa.gov/.

The following documents provide additional information related to the contents of this document:

2. Space Flight Operations Center Software Interface Specification, module SFOC-1-CDB-Any-Catalog2
(February, 1992).

1.5 DOCUMENT FORMAT

The Planetary Science Data Dictionary is composed of three main sections: standards for naming and describing data
elements, an annotated list of data elements, and a set of appendices to show how the elements are used. The core
of the dictionary, data elements definitions, are arranged in a single list in alphabetical order. After some debate, the
editors opted to show only valid data elements in this main section. Aliases are listed in a separate appendix. However,
aliases, data element names, and object names are all listed in the index.

Most of the valid data elements that appear in the document are appropriate for common use — that is, they have been
defined in terms that allow them to be used in many systems or disciplines. Others are more appropriate to specific
computing environments, data systems, or flight projects. These data elements are identified as such on the status line
by a bracketed expression as follows:

CORE_UNIT [ISIS]

The bracketed expressions provide a qualification (or caveat for the user) to indicate that the data element’s definition
may be applicable only within a certain system’s context. Any of the [PDS ...] elements can be used for other
applications; prospective users need only work with the PDS to improve or broaden the definition to embrace the new
use.

However, the [JPL-AMMOS-SPECIFIC] keywords are exceptions. The AMMOS data elements must not be used in
PDS labels because of one or more of the following situations: 1) they are specific to the AMMOS data processing
environment, 2) they are still pending approval for inclusion in the common list, or 3) they do not meet PDS nomen-
clature standards. AMMOS-SPECIFIC DATA ELEMENT NAMES MAY BE USED ONLY ON DATA PRODUCTS
THAT ARE NOT BOUND FOR THE PDS. Only in the rarest of cases will PDS aliases be set up to accommodate
these terms.

Note: Although these “qualified” data elements may continue to appear in the PSDD, it is the goal of the
dictionary’s designers in PDS and AMMOS to have new data elements submitted with definitions general
enough to be applicable to any system or mission.

Appendix G contains a listing of data elements classified according to the system in which it finds primary use.

1.6 CHANGE CONTROL PROCEDURE

This document is being published separately by AMMOS and PDS under the same JPL document number. This allows
for each project’s configuration management and documentation systems to control the document independently. By
agreement between AMMOS and PDS updates to this document will be generated on a regular schedule, produced
jointly, and submitted separately to their respective documentation systems for publication and distribution.

The common elements (those that do not pertain to a particular data system) are currently defined by agreement
between AMMOS and PDS and managed by the PSDD data administrator in the master data dictionary database.
Elements that are defined by any other data system may be proposed for inclusion in the dictionary. Those that are
acceptable to both systems will be included in the common list. Changes or additions may be submitted to either
system.
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1.7 HOW TO USE THIS DOCUMENT

This document is intended to serve several purposes. First, it serves as a reference manual to users of the PDS and
AMMOS data systems to define the data attributes used to describe data and meta-data. Second, it serves as a reference
to producers of data products that are to be included in these systems to aid in the design of data descriptions.

The fifth type of users will be primarily interested in the definitions of data elements. These are presented in a
single alphabetical list. This document also provides a general index for terms, and a classified listing where data
elements are grouped under headings such as "Mission/Spacecraft Data Element”, or ”Geometric/Navigation Data
Elements.”

The second type — the product producers — are expected to use the document differently. A producer generally knows
how to describe a data product, but needs to find the appropriate keywords to represent those attributes in data de-
scriptions. Here too the classified cross-reference may be used to help locate existing keywords. Also provided in this
document are standards for defining new keywords. Producers should note that keywords defined on the status line
as AMMOS-SPECIFIC may only be used by products unique to AMMOS. More specifically, data products that will
exist in both systems are restricted to using common or [PDS...] elements only.

The element definitions sections are presented in a compact listing format that provides a number of descriptive
characteristics of the elements and keys to additional information. The following example illustrates the presentation
format.

The general data type is one of the standard general data types defined in section 2.3. The standard units symbols are
defined in section 2.6 .
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Chapter 2

DATA DICTIONARY CONVENTIONS

2.1 GENERAL

The standards included in this section refer specifically to the formation of data element names. Please refer to the PDS
Standards Reference for information on the formation of names for Data Sets, Data Set Collections, volume names,
file names, etc.

2.2 DATA NOMENCLATURE

The PDS data nomenclature standards define the rules for constructing Data Element and Data Object names. The
purpose of establishing a standard syntax for such names is to facilitate user access to data. It is particularly impor-
tant to use common nomenclature in database management systems, where searches are made covering a variety of
disciplines, techniques, and flight projects.

Several organizations have succeeded in developing procedures for assigning standardized names to data elements.
The method adopted by the PDS is a derivative of the "OF language” developed by IBM. It also follows closely the
publication Guide on Data Entity Naming Conventions, NBS Special Publication 500-149.

The objective of this naming convention is to create an environment wherein any number of individuals, working
independently, will select the identical name for the same data item. If achieved, this objective eliminates multiple
names for the same item (synonyms), and duplicate names for different elements homonyms). The task of browsing
data dictionaries by those who are unfamiliar with its contents would be greatly simplified. There would be greater
consistency within the system, thus correlative analyses would be better supported.

The construction rules must yield data names that are easily grasped, are as consistent as possible with the common
usage within the science community, and are also logically and methodically constructed, ideally from a predefined
dictionary of component terms.

2.2.1 DATA ELEMENT NOMENCLATURE STANDARDS
2.2.1.1 Construction of Data Element Names

Data element name are composed of descriptor words (which describe what is being measured or presented in the
value field) and class words (which can identify the data type of the object). BData element names are constructed
using these components from left to right, from most specific (the leftmost component) to most generic (the rightmost
component).
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This document contains the standard data element names used to describe data products. An understanding of the
syntax is necessary for two purposes: 1) as an aid in finding an already existing data element and 2) creating a new
data element for inclusion in the data dictionary.

All data element names are constructed from standard ASCII alphanumeric characters and the underscore character.
No special characters (e.g., “&” “*”, etc.) are permitted. The first character of the first component of a data element
name must be alphabetic.

The naming syntax is not case-sensitive.! For example, the following constructs represent the same data element
name:

data_set_parameter_name
DATA_SET_PARAMETER_NAME

Data_Set_Parameter_Name

2.2.1.2 Order of Terms in Element Names
The structure of a data element name is as follows; the most specific component is placed first, the next most specific,
etc., terminating with the least specific or most general.

For example, consider a phrase such as “the name of a parameter in a data set’O’. Removing the articles and prepo-
sitions yields “name parameter data set”. The most general component here is “name”, and therefore is placed last in
the hierarchy. Next, ask the question “name of what?”’. The answer is “name of a parameter”, which indicates that
“parameter” is more specific than “name”. The question “what kind of parameter?” is answered by “data set”, the
most specific component. Therefore, the data object name is data_set_parameter_name.

Other examples include:
“Unit of the data set parameter” translates into

data_set_parameter_unit

“Type of the host of an instrument” translates into
instrument_host_type

Components used in the nomenclature syntax are also categorized in two groups as DESCRIPTORS or CLASS
WORDS. The format of a data element name is as follows:

data object name := [DESCRIPTOR(S) connector]* CLASS WORD

where connector is the underscore ().

The components in the data element name are connected by an underscore (_) unless it is not supported by hardware
or software, in which case the connecter is a hyphen (-).

A list of many components in current use can be found in Appendix H of this document.

2.2.1.3 Guidelines for addition of new data element names

Questions frequently arise as to whether to form a new data element, or to find an existing one that works and am-
plify the definition. Since a data dictionary is a controlled vocabulary, the general rule for administrators is to avoid
proliferation of new terms. As a result, the PSDD makes broad use of the Note: convention, whereby system- or

!For a discussion of the relevant issues and specific restrictions regarding case sensitivity within AMMOS, p,lease refer to applicable document
2, CDB-Any-Catalog2.
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mission-specific qualifications to the general definition are acknowledged. In other cases the base definition itself is
expanded to include alternate meanings.

However, addition of a new data element is called for if the domain for the new data element differs from the existing
one and/or if that domain is used for validation of the values associated with the data element. For example: data_type
has an exhaustive list of machinespecific standard values. However, bit_data_type has only a subset of these. If it
matters to the system that the values for the qualified term be restricted (bit_data_types only), then the more specific
term should be added. On the other hand, if the values comprise a proper subset of the more general term, and if the
online validation for that element is not crucial, the guideline is to continue with the broader term and, if necessary,
add a note.

2.2.2 CLASS WORDS

Class words comprise the right most component in a data element name. The class word identifies the basic “infor-
mation type” of the data object, where information type includes both the data type (numeric, character, logical) and a
size constraint.

The use of a limited set of class words will:

e Reduce the need for users and data processing software to access a data dictionary to parse, interpret, query or
display values.

Add a greater level of structure and consistency to the nomenclature.

Constrain the selection and use of data values.

Promote automated operations such as validity checking.
e Promote the development of intelligent software.

If no class word is used as the rightmost component in a data element name the class word ”value” is assumed to be the
last component term in a data object name. For example, one would construct MAXIMUM_EMISSION_ANGLE or
SOLAR_CONSTANT, as opposed to MAXIMUM_EMISSION_ANGLE_VALUE and SOLAR_CONSTANT_VALUE.
When the class word “count” would be appropriate, the data element name can be abbreviated by making the descrip-
tor word a plural. The plural form implies ’the number of something”, for example, the number of bytes in a
record”.

For example:

Data Element PDS Data Element Name
number of bytes in record record_bytes

number of records in file file_records

number of label records in file  label_records

number of samples in line line_samples

number of suffix bytes in line  line_suffix_bytes

The following list enumerates the Class Words used at present, along with brief definitions.

CLASS WORD CLASS WORD DEFINITION

count A numeric value indicating a current total or tally. The class word count is implied by the
use of plural descriptor words such as lines, bytes or bits. For examples, LINES = 800 is
interpreted as LINE_COUNT = 800.

date A representation of time in which the smallest unit of measure is a day. The value is
expressed in one of the standard forms. Example: PUBLICATION_DATE = 1959-05-30
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description A free-form, unlimited-length character string that provides a description of the item identi-
fied. Example: MISSION_DESC provides the description of a mission, as in The Magellan
spacecraft was launched from the Kennedy Space Center on May 5, 1989. The space-
craft was deployed from the Shuttle cargo bay.... See also: the class word TEXT. Note:
In the PDS, this term is abbreviated to DESC in every instance except when the word is
unqualified. Hence, the data element name DESCRIPTION is spelled out, but INSTRU-
MENT_DESC contains the abbreviation.

direction TBD

flag A boolean condition indicator, limited to two states. Example: PLANETARY _OCCULTA-
TION_FLAG =Y

format A specified or predetermined arrangement of data within a file or on a storage medium.

group Names a collection or aggregation of elements. Example: ALT_FLAG_GROUP

id A shorthand alphanumeric identifier. In some cases, a notation representing a shortened

name of a NAME. See abbreviation standard. See also: ‘name’. Example: SPACE-
CRAFT_ID = VG1

mask An unsigned numeric value representing the bit positions within a value. Example: SAM-
PLE_BIT_MASK =2#00011111#

name A literal value representing the common term used to identify an element. See also: ‘id’.
Example: SPACECRAFT_NAME = MAGELLAN

note A textual expression of opinion, an observation, or a criticism; a remark.

number A quantity associated with a NAME. Example: START_SAMPLE _NUMBER =5
quaternion TBD

range Numeric values which identify the starting and stopping points of an interval. Note: the

use of the word ‘distance’ supersedes the use of the word ‘range’ as a measure of linear
separation. See: ‘distance’. Example: IRAS_CLOCK_ANGLE_RANGE

ratio The relation between two quantities with respect to the numberof times the first contains
the second. Example: DETECTOR_ASPECT_RATIO

sequence 1) an arrangement of items in accordance with some criterion that defines their spacewise
or timewise succession; 2) an orderly progression of items or operations in accordance with
some rule, such as alphabetical or numerical order.

set A collection of items having some feature in common or which bear a certain relation to
one another, e.g. all even numbers.

summary An abridged description. Example: SCIENTIFIC_OBJECTIVES_SUMMARY

text A free-form, unlimited length character string that represents the value of a data element.
Example: ADDRESS _TEXT provides the value of a data element. Example: ADDRESS _-
TEXT provides the value of an address, such as 4800 Oak Grove Dr.\nPasadena, CA
91109. In contrast, ADDRESS_DESC would describe an address such as ‘an address con-
sists of a street, city, state, and zip code’. See also: the class word DESCRIPTION.
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time A value that measures the point of occurrence of an event expressed in date and time in a
standard form. Example: START_TIME = 1987-06-21T17:30:30.000

type A literal that indicates membership in a predefined class. See: standard values for data
elements. Example: TARGET_TYPE = PLANET

unit A determinate quantity adopted as a standard of measurement.

value The default class word for data element names not terminated with a class word. It repre-
sents the amount or quantity of a data element. For example, SURFACE_TEMPERATURE
= 98.6 would be interpreted as SURFACE_TEMPERATURE_VALUE = 98.6

vector A quantity that has both length and direction which are independent of both the units and of
the coordinate system in which each are measured. The vector direction is uniquely defined
in terms of an ordered set of components with respect to the particular coordinate system
for which those components have been defined.

2.2.3 DESCRIPTOR WORDS

There are two sources from which to select a descriptor word: the descriptor word list in this section, which contains
definitions for a limited number of words, and the component list (Appendix H), which enumerates many of the
Descriptor and Class words that are in current use.

If no term in either of the two lists is deemed appropriate for a new data element, the data producer shall construct a
new data name and submit it to the PDS for review.

Examples of descriptor words include angle, altitude, location, radius and wavelength.

For descriptor words of a scientific nature (as opposed to the computer systems-oriented words such as “bits”), the
definitions are intended to convey the meaning of each word within the context of planetary science, and thus to
facilitate the standardization of nomenclature within the planetary science community.

Certain descriptor words may have more than one meaning, depending upon the context in which they are used. It is
believed that it is appropriate to include these words and their (multiple) definitions in the list, and that the context will
suggest which definition is applicable in a given case.

In some cases (such as “elevation”), the example given for the descriptor word may contain just the word itself. In
general, however, the descriptor word is one of several components of a data element’s name.

Plural Descriptor Words

Plural descriptor words are used to indicate “count of” or “number of” in data object names (e.g., “sample_bits” rather
than “number_of bits_in_sample”).

DESCRIPTOR WORD DESCRIPTOR WORD DEFINITION
albedo Reflectivity of a surface or particle. Example: BOND_ALBEDO

altitude The distance above a reference surface measured normal to that surface.
Altitudes are not normally measured along extended body radii, but along
the direction normal to the geoid; these are the same only if the body is
spherical. See also: ‘elevation’, ‘height” Example: SPACECRAFT_-
ALTITUDE



10

angle

axis

azimuth

bandwidth
base

bits

bytes

channel
circumference
coefficient
columns

component

constant

consumption

contrast

declination

density

CHAPTER 2. DATA DICTIONARY CONVENTIONS

A measure of the geometric figure formed by the intersection of two
lines or planes. Definitions for data element names containing the word
‘angle’ should include origin and relevant sign conventions where appli-
cable. Example: MAXIMUM_EMISSION_ANGLE

A straight line with respect to which a body or figure is symmetrical.
Example: ORBITAL_SEMIMAJOR_AXIS

One of two angular measures in a spherical coordinate system. Azimuth
is measured in a plane which is normal to the principal axis, with in-
creasing azimuth following the right hand rule convention relative to the
positive direction of the principal axis. PDS adopts the convention that
an azimuth angle is never signed negative. The point of zero azimuth
must be defined in each case. Example: SUB_SOLAR_AZIMUTH

The range within a band of wavelengths, frequencies or energies.
A quantity to be added to a value.

A count of the number of bits within an elementary data item. Examples:
SAMPLE_BITS

A count of the number of bytes within a record, or within a subcompo-
nent of a record. Example: RECORD_BYTES

A band of frequencies or wavelengths.

The length of any great circle on a sphere.

A numeric measure of some property or characteristic.

A count of the number of distinct data elements within a row in a table.

1) The part of a vector associated with one coordinate. 2) A constituent
part. Example: VECTOR_COMPONENT_1

A value that does not change significantly with time.

The usage of a consumable. Example: INSTRUMENT_POWER_CON-
SUMPspaTION

The degree of difference between things having a comparable nature.
Example: MAXIMUM_SPECTRAL_CONTRAST

An angular measure in a spherical coordinate system, declination is the
arc between the Earth’s equatorial plane and a point on a great circle per-
pendicular to the equator. Positive declination is measured towards the
Earth’s north pole, which is the positive spin axis per the right hand rule;
declinations south of the equator are negative. The Earth mean equator
and equinox shall be as defined by the International Astronomical Union
(IAU) as the ’J2000’ reference system unless noted as the "B1950’ refer-
ence system. See also: ’right_ascension’.

1) The mass of a given body per unit volume. 2) The amount of a quantity
per unit of space. Example: MASS_DENSITY
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detectors

deviation

diameter

distance

duration

eccentricity

elevation

epoch

error

factor

first

flattening

fov

fovs

A count of the number of detectors contained, for example, in a given
instrument.

Degree of deviance.

The length of a line passing through the center of a circle or a circular
NAME. Example: TELESCOPE_DIAMETER

A measure of the linear separation of two points, lines, surfaces, or
NAME:s. See also ’altitude’, which refers to a specific type of distance.
The use of the word ’distance’ supersedes the use of the word 'range’ as
a measure of linear separation. See also: 'range’. Example: SLANT -
DISTANCE

A measure of the time during which a condition exists. Example: IN-
STRUMENT_EXPOSURE_DURATION

A measure of the extent to which the shape of an orbit deviates from
circular. Example: ORBITAL_ECCENTRICITY

1) The distance above a reference surface measured normal to that sur-
face. Elevation is the altitude of a point on the physical surface of a body
measured above the reference surface; height is the distance between the
top and bottom of a NAME. 2) An angular measure in a spherical coordi-
nate system, measured positively and negatively on a great circle normal
to the azimuthal reference plane, and positive elevation is measured to-
wards the direction of the positive principal axis. See also: ’azimuth’.

A specific instance of time selected as a point of reference. Example:
COORDINATE_SYSTEM_REFERENCE_EPOCH

The difference between an observed or calculated value and a true value.
Example: TELESCOPE_T_NUMBER_ERROR

A quantity by which another quantity is multiplied or divided. Example:
SAMPLING_FACTOR

An indication of the initial element in a set or sequence. As with mini-
mum and maximum, the values in the set may be out of order or discon-
tinuous. For examples of the use of range-related terms, please see the
following section.

A measure of the geometric oblateness of a solar system body, defined
as the ratio of the difference between the body’s equatorial and polar
diameters to the equatorial diameter, or ’(a-c)/a’.

(field_of _view) The angular size of the field viewed by an instrument or
detector. Note that a field may require multiple field_of_view measure-
ments, depending upon its shape (e.g., height and width for a rectangular
field). Example: HORIZONTAL_FOV

A count of the number of different fields of view characteristic of an
instrument or detector.

11
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fraction
frequency

gravity

height

images

inclination

index

interval

last

latitude

length

level

line

lines

location

longitude

mass
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The non-integral part of a real number. See also: ’base’.
The number of cycles completed by a periodic function in unit time.

The gravitational force of a body, nominally at its surface. Example:
SURFACE_GRAVITY

The distance between the top and bottom of an NAME. Example:
SCALED_IMAGE_HEIGHT

A count of the number of images contained, for example, in a given
mosaic. Example: MOSAIC_IMAGES

The angle between two intersecting planes, one of which is deemed the
reference plane and is normally a planet’s equatorial plane as oriented at
a specified reference epoch. Example: RING_INCLINATION

An indicator of position within an arrangement of items.

1) The intervening time between events. 2) The distance between points
along a coordinate axis. See also: ’duration’. Example: SAMPLING _-
INTERVAL

An indication of the final element in a set or sequence. As with minimum
and maximum, the values in the set may be out of order or discontinuous.
For examples of the use of range-related terms, please see the following
section.

In a cylindrical coordinate system the angular distance from the plane
orthogonal to the axis of symmetry. See also: ’longitude’. Example:
MINIMUM_LATITUDE

A measured distance or dimension. See also: "height’, width’. Example:
TELESCOPE_FOCAL_LENGTH

The magnitude of a continuously varying quantity. Example: NOISE -
LEVEL

1) A row of data within a two-dimensional data set; 2) A narrow feature
within a spectrum.

1) A count of the number of data occurrences in an image array; 2) Any
plural of ’line’.

The position or site of an NAME.
In a cylindrical coordinate system, the angular distance from a standard
origin line, measured in the plane orthogonal to the axis of symmetry.

(See also: ’latitude’.) Example: MAXIMUM_LONGITUDE

A quantitative measure of a body’s resistance to acceleration. Example:
INSTRUMENT_MASS
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maximum

minimum

moment

obliquity
parameter

parameters

password

percentage

period

points

pressure

radiance

radius

rate

records

resolution
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An indicator of the element in a range that has the greatest value, regard-
less of the order in which the values are listed or stored. For example, in
the set 4,5,2,7,9,3, the minimum is 2, the maximum is 9. The use of min-
imum and maximum, as with first and last, implies that the set may be
out of order or discontinuous. For examples of the use of range-related
terms, please see the following section.

An indicator of the element in a range that has the least value, regardless
of the order in which the values are listed or stored. For example, in
the set 4,5,2,7,9,3, the minimum is 2, the maximum is 9. The use of
minimum and maximum, as with first and last, implies that the set may
be out of order or discontinuous. For examples of the use of range-related
terms, please see the following section.

The product of a quantity (such as a force) and the distance to a particular
point or axis. Example: MAGNETIC_MOMENT

Angle between a body’s equatorial plane and its orbital plane.
A variable. Example: MAXIMUM_SAMPLING_PARAMETER

A count of the number of parameters in a given application. Example:
IMPORTANT_INSTRUMENT_PARAMETERS

An alphanumeric string which must be entered by a would-be user of a
computer system in order to gain access to that system.

A part of a whole, expressed in hundredths. Example: DATA_COVER-
AGE_PERCENTAGE

The duration of a single repetition of a cyclic phenomenon or motion.
Example: REVOLUTION_PERIOD

A count of the number of points (i.e., data samples) occurring, for exam-
ple, within a given bin. Example: BIN_POINTS

Force per unit area. Example: MEAN_SURFACE_ATMOSPHERIC -
PRESSURE

A measure of the energy radiated by a NAME. Example: SPECTRUM -
INTEGRATED_RADIANCE

The distance between the center of and a point on a circle, sphere, ellipse
or ellipsoid. Example: MEAN_INNER _RADIUS

The amount of change of a quantity per unit time. Example: NOMI-
NAL_SPIN_RATE

A count of the number of physical or logical records within a file or a
subcomponent of a file. Example: FILE_RECORDS

A quantitative measure of the ability to distinguish separate values. Ex-
ample: SAMPLING_PARAMETER_RESOLUTION
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right ascension The arc of the celestial equator between the vernal equinox and the point
where the hour circle through the given body intersects the Earth’s mean
equator reckoned eastward, in degrees. The Earth mean equator and
equinox shall be as defined by the International Astronomical Union
(IAU) as the *J2000’ reference system unless noted as the 'B1950° refer-
ence system. Note: In the PDS, this term is abbreviated to RA in most
instances, except when the term is unqualified. Hence, the data element
name RIGHT_ASCENSION is spelled out, but other terms referring to
specific right ascensions contain the abbreviation.

rows A count of the number of data occurrences in a table.

samples A count of the number of data elements in a line of an image array or a
set of data. Example: SEQUENCE_SAMPLES

scale A proportion between two sets of dimensions. Example: MAP_SCALE

start An indication of the beginning of an activity or observation. For exam-
ples of the use of range-related terms, please see the following section.

stop An indication of the end of an activity or observation. For examples of
the use of range-related terms, please see the following section.

temperature The degree or intensity of heat or cold as measured on a thermometric
scale. Example: MEAN_SURFACE_TEMPERATURE

title A descriptive heading or caption. Example: SEQUENCE_TITLE

transmittance The ratio of transmitted to incident energy. Example: TELESCOPE _-
TRANSMITTANCE

wavelength The distance that a wave travels in one cycle. Example: MINIMUM -
WAVELENGTH

width The distance between two sides of a NAME. See also: "height’, "length’.

Example: SCALED_IMAGE_WIDTH

2.24 RANGE-RELATED DATA ELEMENT COMPONENTS - FIRST, LAST, START,
STOP, MINIMUM, and MAXIMUM

The PDS recommends that users employ one of three pairs of descriptor words to indicate the bounds of a range.
These three pairs are first/last, start/stop, and minimum/maximum.

The use of minimum and maximum is the easiest to distinguish from the others. These words should be used to
indicate the least and greatest values in a numeric range, regardless of the order to the elements in a set. Hence, in the
set {2,5,1,7,4}, the minimum would be 1, and the maximum 7.

Start and stop allow data suppliers to indicate the bounds of a phenomenon that has some kind of motion in time or
space. This is the only pair of words that can imply a contiguous, increasing order to the values within a range.

At times data suppliers wish to indicate the first and last occurrence of a phenomenon, regardless of the primary
ordering attribute. Consider the following table of image attributes:

1 2 3 4 (picno)
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22 13 42 87 (latitude)

03:05 07:15 01:32 16:47 (time)

These image products are in picno order. Each has center latitude and a time associated with it. To indicate the picno
range it would make sense to say start_picno, stop_picno. Latitude may be indicated in two ways:

minimum_latitude 13 and, if it matters,
first_latitude = 22

Time can be indicated likewise:

start_time = “1992-123T01:32” and, if it matters,
first_time = “1992-123T03:05”

In this scheme, the terms first and last end up serving to indicate placement of secondary attributes — ones that do not
constitute the primary ordering attribute.

2.2.5 PROHIBITED WORDS

The words in the Prohibited Words list aare not to be used as descriptor words. For each word, the list explains why
the word was not included in the Descriptor Words list and providees an alternative that is a recognized PDS descriptor
word.

Formerly used (or proposed) descriptor words which have been superceded by other words are also enumerated in the
Prohibited Words list.

PROHIBITED WORD ALTERNATIVES

begin See the descriptor words: start, first, or minimum.

code Use ‘id’.

comment See the class words: note, description, or text.

date/time Please use ‘time’ alone when naming fields that indicate either both date

and time information, or time information alone. Use ‘date’ alone in data
elements that only indicate date information.

definition Use ‘description’.
divisor Use ‘factor’.
end See the descriptor words: ‘stop’, ‘last’, ‘minimum’. See the descriptor

words: ‘stop’, ‘last’, ‘minimum’.

field of view Use ‘fov’.
identification Use ‘id’.
increment Use ‘interval’.
indicator Use ‘id’ or ‘state’.
information Use ‘description’.

multiplier Use ‘factor’.
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periapsis Use ‘closest_approach’.

program Please use this term only in reference to software, not in reference to
missions or projects.

slant range Use ‘slant distance’.

2.2.6 ABBREVIATION RULES

The maximum length of a data element name is 30 characters. Names must be limited 30 characters because of the
limitations of the software engineering tools used by PDS. There are instances, therefore, when it becomes necessary
to abbreviate terms within a name in order to comply with this limit.

Construction of Terse Data Element Names

Terse names are sometimes required for use in processing environments where names are restricted in length to 7, 8,
10, or 12 characters. The terse name for a given data element is based upon the “formal” full name of the element.
A standard list of twelve-character terse names for the data elements in the PDS Catalog is maintained in the online
data dictionary along with the list of the elements’ thirty-character full names. This terse name list is intended as a
reference for use by database implementors at the PDS Nodes and by other PDS developers.

Rules
1. Abbreviate only if necessary to fit a name within the character limit.

2. There may be multiple allowable abbreviations for a number of terms. This is to support the construction of
terse names of varying length (i.e., 12, 8, or even 6 characters), while maintaining maximum readability. Each
abbreviation, however, will be unique and correspond to one and only one full word.

3. READABILITY is the primary goal.

4. Use the component list abbreviations in Appendix H. Some words are always abbreviated. If more than one
form is available, the longest one which will fit should be used first, subject to rule 7, below.

Abbreviations are constructed only for root words.

Plural descriptor words are given the root words abbreviation followed by an s.

N

Other words with the same root (such as operations and operational) are given the same abbreviation.

8. When abbreviation is necessary, the most important word in the element name should be preserved in the longest
state.

9. In elements with more than three words, a word can be left out of the terse name if clarity is preserved.
10. Connector words such as “or” and ”from” can be dropped.

11. The first letter of the terse name must be the same as the first letter of the full element name. First letters of
abbreviations do not have to follow this rule unless the abbreviation begins the terse name.

12. Words containing four letters are left as four letters unless it is necessary, due to length considerations, to further
abbreviate them. Longer words may or may not be shortened in all cases, depending primarily on frequency of
use and the availability of a clear abbreviation.

13. When the component term “description” is used in the construction of terse names always use the abbreviation
”desc,” except when the term “description” is used alone.
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2.3 DATA TYPE STANDARDS

In order to enhance the compatibility of the PSDD with other projects and data systems, a method for specifying the
general (non-implementation dependent) data type of each data element is needed, as well as a non-ambiguous method
for representing data types in written documentation. This standard is intended to meet these needs.

The following list of general data types conforms with ISO and JPL standards and is available for use. Currently,
only a subset of these terms is used, i.e., CHARACTER, INTEGER, REAL, TIIME, DATE, and CONTEXT DEPEN-
DENT.

Data Types Available for Use

CHARACTER*
ALPHABET
ALPHANUMERIC

NUMERIC
INTEGER*
REAL*
NON DECIMAL*

TIME*
DATE*

CONTEXT DEPENDENT*

*Marked types are those in current use by PDS or AMMOS.

2.3.1 CHARACTER Data Type

The CHARACTER data type is provided to represent arbitrary ASCII character strings particularly values that cannot
be represented as NUMERIC or TIME. CHARACTER data include both text strings and literal values. CHARAC-
TER values may include any alphabetic (A-Z, a-z) or numeric (0-9) ASCII characters and the underscore character
without being quoted. If other characters are to be used or if the value is to include whitespace (defined as any of:
space character, horizontal or vertical tab character) the value shall be quoted, using the single or double quotation
marks.

PDS and AAMMOS labeling conventions dictate that double quotation marks are always used in unlimited-length text
fields. Quoted phrases within a text field are delimited with single quotation marks (apostrophes).

For example, the MISSION_DESC definition would read:

MISSION_DESC = “The Magellan spacecraft was launched from the Kennedy Space Center on May 5,
1989. The spacecraft was deployed from the Shuttle cargo bay after the Shuttle achieved parking orbit....”

2.3.2 INTEGER and REAL Data Types

The INTEGER and REAL data types encompass all values that can be represented as a single real number (imaginary
numbers must currently be represented using two separate keyword statements where the imaginary nature of the
number must be conveyed in the definition of the keywords). Detailed specifications for these are defined in ISO 6093
as NR1 and NR2, respectively. Note that these specifications are hierarchical such that NR2 includes all of NR1. Thus
an attribute defined as a REAL data type may have values expressed as REAL or INTEGER with equal validity.
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2.3.3 LENGTH AND RANGE SPECIFICATIONS

Since the unit of measurement and the maximum length or range associated with a data element are also critical to the
correct usage of the element, a standard has been adopted for specifying these attributes. When defining a new data
element or including a non-standard element in a data set, the following attributes shall be supplied.

GENERAL_DATA_TYPE
UNIT
VALID_MINIMUM
VALID_MAXIMUM
MINIMUM_LENGTH
MAXIMUM_LENGTH

If the general data type is INTEGER or REAL, VALID_MINIMUM and VALID_MAXIMUM refer to the minimum
and maximum values valid for the field. Alternately, if the data type is CHARACTER or TIME, MINIMUM_LENGTH
and MAXIMUM_LENGTH denotes the number of characters permissible for the value. The two fields that are not
applicable to the data type shall be given values of "N/A”.

Example:

GENERAL_DATA_TYPE =CHARACTER

UNIT =“N/A”
MINIMUM_LENGTH =23
MAXIMUM_LENGTH =23
VALID_MINIMUM =“N/A”
VALID MAXIMUM =“N/A”

This example illustrates also that if the MINIMUM_ and MAXIMUM_LENGTH fields are identical, the value is the
required length for the field, i.e., no more, and no foewer characters are permitted in values.

In documentation a shorthand shall be used:

CHARACTER(23, 23) (23-character input is required)

CHARACTER(6, 10) (input must have no fewer than 6, or more than 10 chars)
CHARACTER(60) (60-character maximum length — no minimum length)
CHARACTER (an unlimited-length, text field is indicated)

For numeric data types:

INTEGER(1, 100)  (minimum value = 1, maximum value = 100)

INTEGER(<=360) (minimum value = 0, maximum value = 360)

INTEGER (the minimum and maximum is not applicable as far as the data are
concerned, but the numeric implementation of “not applicable” depends
upon the system-specific data type assigned in the host database. In the
PDS, the system maximum and minimum integer values are reserved to
represent N/A and UNK for INTEGERs.)

REAL(-90, 180) (minimum range of valid entries lies between -90 and 180)

REAL(<=1000) (minimum = N/A, maximum = 1000)

REAL (the minimum and maximum is not applicable as far as the data are
concerned, but the numeric implementation of “not applicable” depends
upon the system-specific data type assigned in the host database. In the
PDS, the values +—1.E32 are reserved to represent N/A and UNK for
REALS.)
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2.3.4 NON DECIMAL Data Type

Non-decimal values shall be represented in either binary, octal or hexadecimal using the NON DECIMAL data type.
This data type consists of a decimal integer radix (either 2, 8, or 16) followed by a number string expressed in appro-
priate ASCII characters and enclosed in # symbols. The negative value shall be represented using a minus sign before
the number string and after the first #. Binary values shall be interpreted as positive and uncomplemented. Because
it may be useful to embed spaces in long number strings, spaces are allowed anywhere within the representation and
will be ignored. For example, the string, 2#1001# represents the decimal value 9.

Non-decimal values are intended to be used to represent bit masks and other bit patterns associated with a specific
computing environment. As such, it is inadvisable for a cataloguing system to interpret and/orr store them according
to a numeric scheme, since this may significantly change the pattern of bits, and may preclude the retrieval of the
original string. It is recommended that catalog interpreters store non-decomal values as character strings. In some
cases, users may wish to query a system according to the numeric value of a non-decimal entry. To allow this, systems
may be configured to store the decimal value in addition to the string value.

In this light, although the non-decimal type is defined as a numeric subtype it should not be treated solely as a numeric,
but rather as a special implementation rule for string values.

2.3.5 TIME Data Type

All event time attributes shall measure time in Universal Time Coordinated (UTC) unless specifically defined other-
wise. Note that it is generally ambiguous to label data with a time-of-day without including a date, and so the TIME
type shall always include both the date and UTC time.

Event times shall be represented in the ISO/CCSDS/JPL standard form as follows (brackets [] enclose optional
fields):

YYYY-MM-DDThh:mm:ss[.fff] -or- YYYY-DDDThh:mm:ss[.fff]

where:

YYYY Represents the year (0001 to 9999)

- Is a required delimiter between date fields

MM Represents the month (01 to 12)

DD Represents the day of month (01 to 28, 29, 30 or 31)
DDD Represents the day of year (001 to 365 or 366)

T Is a required delimiter between date and time

hh Represents the UTC hour (00 to 23)

: Is a required delimiter between time fields

mm Represents the UTC minute (00 to 59)

ss Represents UTC whole seconds (00 to 60)

fff Represents fractional seconds, from one to three decimal places.

The year-month-day and year-day-of-year formats are fully equivalent and interchangeable. For more information
regarding date/times, refer to the Date/Time Format standard in the PDS Standards Reference. For event times that
require only the date, the following subset is defined as the subtype DATE (where field definitions are the same as
above):

YYYY-MM-DD -or- YYYY-DDD

Spacecraft clock (SCLK) values are not considered to be the same as time since they follow different formation rules
and have a different semantic meaning. SCLK values shall be represented using a CHARACTER data type. For more
information regarding dates, refer to the Date Format standard in the PDS Standards Reference.
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2.3.6 CONTEXT DEPENDENT Data Type

The PDS has added CONTEXT DEPENDENT to the list of data types in order to accommodate situations in which
data elements take on the data type of the data objects they help to describe. A classic example is the data element
MISSING, used to indicate the value inserted into a data object to flag missing telemetry data. In an integer data field,
the data type of MISSING needs to be INTEGER. In floating point data fields, the missing value must be REAL, and
so on. Since this data element, and the others classified as context dependent, can be character as well as numeric
values, the PSDD indicates that the data type can vary.

2.3.7 Data Types and Concerns Not Addressed by this Standard

Since the precision of a number is hard to codify, that specification shall be included in the list of formation rules for
a data element, not in the GENERAL_DATA _TYPE. Data Set specific types such as BIT_STRING are not included
in the GENERAL_DATA_TYPE domain. Such data types are better represented in the DATA_TYPE attribute that
appears iin the actual data structure objects.

Imaginary numbers are left in the realm of local implementation. System managers might choose to represent imagi-
nary numbers as two real expressions, or as aggregate, complex expressions.

2.4 STANDARD VALUES

A general description of the conventions used to categorize standard values may be found at the beginning of Appendix
A. A brief, additional appendix lists standard values particular to the AMMOS data base.

2.5 SPECIAL VALUES

The Object Definition Language used to express keyword=value relationships requires that there always be some
value on the right-hand side of an expression. However, cases frequently arise in which a value is not forthcoming
either because none is applicable or known at the time the statement is expressed. The special token values“N/A”,
and “UNK” are provided for situations. [At the time of this writing, formal definitions of these values, and the token
NULL are still being established.]

2.6 UNITS OF MEASUREMENT

The following table defines the set of standard units and symbols based on the Systeme Internationale and amplified
by the PDS.

For the standards governing this list of units of measurement, please refer to the PDS Standards Reference.

Unit Name Symbol Measured Quantity

TBD localday/24 TBD

ampere A electric current, magnetomotive force
ampere per meter A/m magnetic field strength

ampere per square meter A/m**2 current density

arcsecond arcsecond angular diameter

bar bar pressure

becquerel Bq activity (of a radionuclide)

bits per pixel b/pixel
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bits per second

candela

candela per square meter
coulomb

coulomb per cubic meter
coulomb per kilogram
coulomb per square meter
cubic meter

cubic meter per kilogram
day

decibel

degree

degree Celsius

degree per second

farad

farad per meter

gram per cubic centimeter
gray

gray per second

henry

henry per meter

hertz

hour

joule

joule per cubic meter
joule per kelvin

joule per kilogram

joule per kilogram kelvin
joule per mole

joule per mole kelvin

joule per sq. meter per second

joule per tesla

kelvin

kilogram

kilogram per cubic meter
kilometer

kilometer per pixel
kilometers per second
kilometers squared
lumen

lux

meter

meter per second
meter per second squared
meters per pixel
micrometer
microwatts
millimeter
millisecond

minute

mole

mole per cubic meter
nanometer

nanotesla

b/s

cd
cd/m**2
C
C/m**3
C/kg
C/m**2
m**3
m**3/kg
d

dB

J/m**3
J/K

J/kg
J/(kg.K)
J/mol
J/(mol.K)
J/(m**2)/s
T

K

kg
kg/m**3
km
km/pix
km/s
km**2
Im

Ix

m

m/s
m/s**2
m/pixel
micron
uW

mol/m**3
nm
nT

data rate

luminous intensity

luminance

electric charge, quantity of electricity
electric charge density
exposure (x and y rays)
electric flux density

volume

specific volume

time

signal strength

plane angle

temperature

angular velociity

capacitance

permittivity

mass density

absorbed dose, specific energy imparted
absorbed dose rate
inductance

permeability

frequency

time

work, energy, quantity of heat
energy density

heat capacity, entropy
specific energy

specific heat capacity, specific entropy
molar energy

molar entropy, molar heat capacity
radiance

magnetic moment
thermodynamic temperature
mass

mass density (density)

length

map scale

speed

area

luminous flux

illuminance

length

speed, velocity

acceleration

length

power, radiant flux

length

time

time

amount of substance

concentration (of amount of substance)
length

magnetic flux density
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newton

newton meter

newton per meter

newton per square meter
no unit of measurement defined
ohm

pascal

pascal second

pixel

pixel per degree

pixels per line

radian

radian per second squared
reciprocal meter

second

siemens

sievert

square meter

square meter per second
steradian

tesla

united states dollars

volt

volt per meter

watt

watt per meter kelvin
watt per square meter
watt per square meter steradian
watt per steradian

weber

N

N.m
N/m
N/m**2
none
ohm

Pa

Pas
pixel
pix/deg
p/line
rad
rad/s**2
m**-1

S

S

Sv

m¥**2
m**2/s
sr

T
us_dollar
\"

V/m

W
W/(m.K)
W/m**2
W.m**-2 sr¥*-1
W/sr
Wb
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force

moment of force

surface tension

pressure (mechanical stress)
NULL

electric resistance

pressure, stress

dynamic viscosity

picture element

map scale

plane angle

angular acceleration

wave number

time

electric conductance

dose equivalent, dose equivalent index
area

kinematic viscosity

solid angle

magnetic flux density

money

potential difference, electromotive force
electric field strength

power, radiant flux

thermal conductivity

heat flux density, irradiance

radiance

radiant intensity

magnetic flux
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ELEMENT DEFINITIONS

This section contains the definitions of individual data elements, or descriptive attributes.
A_AXIS_RADIUS REAL <km>

The a_axis_radius element provides the value of the semimajor axis of the ellipsoid that defines the approximate shape
of a target body. *A’ is usually in the equitorial plane.

ABSTRACT_DESC CHARACTER

The ABSTRACT_DESC contains an abstract for the product or DATA_SET_INFORMATION object in which it ap-
pears. It provides a string that may be used to provide an abstract for the product (data set) in a publication.

ABSTRACT_TEXT CHARACTER

The abstract_text element provides a free-form, unlimited-length character string that gives a brief summary of a la-
beled document, differing from DESCRIPTION in that the text could be extracted for use in a bibliographic context.

ACCUMULATION_COUNT [PDS_EN] INTEGER(>=0)

The ACCUMULATION_COUNT element identifies the number of measurement (accumulation) intervals contributing
to a final value.

Note: For Mars Pathfinder, this was the number of measurement intervals contributing to the Alpha Proton X-ray
Spectrometer data.

ADDRESS _TEXT CHARACTER

The address_text data element provides an unlimited-length, formatted mailing address for an individual or institution.

AIRMASS [PDS_SBN] REAL

The AIRMASS element defines the astronomical ratio *airmass’, which is the number of times the quantity of air seen
along the line of sight is greater than the quantity of air in the zenith direction. That is, it is the ratio of the amount
of atmosphere lying along the line-of-sight of the observation to the minimum possible amount of atmosphere (which
would occur for observations made in the zenith direction). Airmass increases as the line of sight moves away from
the perpendicular. This value is used as part of a calculation to determine atmospheric extinction, which is the atmo-
sphere’s effect on stellar brightness from a single site.

ALGORITHM_DESC CHARACTER

23
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The algorithm_desc element describes the data processing function performed by an algorithm and the data types to
which the algorithm is applicable.

ALGORITHM_NAME CHARACTER(30)

The algorithm_name element provides (where applicable) the formal name which identifies an algorithm. Example
value: RUNGE-KUTTA.

ALGORITHM_VERSION_ID CHARACTER#4)

The algorithm_version_id element identifies (where applicable) the version of an algorithm.

ALIAS_NAME CHARACTER(30)

The alias_name element provides an alternative term or identifier for a data element or object. Note: In the PDS, values
for alias_name are accepted as input to the data system, but automatically changed into the approved term to which
they relate.

ALT_ALONG_TRACK_FOOTPRINT_SIZE [PDS_.GEO_MGN] REAL <km>

The alt_along_track _footprint_size element provides the value of along-track dimension of the Venus surface area
whose mean radius, RMS slope, and reflectivity are reported in this data record. The along track dimension is chosen
to be the smallest multiple of the doppler resolution of the altimeter (at this point in the spacecraft orbit) that is greater
than 8 km.

ALT_COARSE_RESOLUTION [PDS_GEO_MGN] INTEGER

The alt_coarse_resolution element provides the value of the altimeter coarse time resolution factor taken from the radar
burst header in which the raw_rad_antenna_power was reported.

ALT_CROSS_TRACK_FOOTPRINT _SIZE [PDS_GEO_MGN] REAL <km>

The alt_cross_track_footprint_size element provides the value of the cross-track footprint dimension determined solely
by the radar baud length and the spacecraft altitude at this point in the orbit.

ALT _FLAG2_GROUP [PDS_GEO_MGN] INTEGER
Additional flag fields (unused).

ALT _FLAG_GROUP [PDS_GEO_MGN] INTEGER

The ALT_FLAG_GROUP element identifies the following flag fields. AR_FIT=0x0001 Record contains footprint val-
ues that have been fitted in the altimetry and radiometry mgmtac processing phase. AR_EPHC=0x0002 Geometry
values have been corrected for ephemeris errors in the mgmorb phase. AR_RHOC=0x0004 Reflectivity values have
been corrected from C-BIDR backscatter values in the mgmgen phase. AR_RS2=0x0008 Range-sharpened values have
passed the 2nd-order template fitting criteria in the mgmtac phase. AR_NRS2=0x0010 Non-range-sharpened values
have passed the 2nd-order template fitting criteria in the mgmtac phase. AR_BAD=0x0020 Ignore this record entirely.
AR_RBAD=0x0040 Ignore the range-sharpened profile range_sharp_echo_profile[] and the associated derived_plane-
tary_radius value. AR_.CBAD=0x0080 Ignore the non_range_sharp_echo_prof[] and the associated derived_rms_sur-
face_slope and derived_fresnel_reflectivity values. AR_ TMARK=0x0100 Temporary derived_planetary_radius marker
flag, used in the mgmdge phase. AR_CMARK=0x0200 Temporary derived_rms_surface_slope marker flag, used in
the mgmdge phase. AR_FMARK=0x0400 Temporary derived_fresnel_reflect marker flag, used in the mgmdqe phase.
AR_HAGFORS=0x0800 ar_slope and its errors and correlations are expressed as Hagfors” C parameter instead of
degrees of RMS slope. This flag will not be set in any standard ARCDR products. It is solely used during some
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phases of internal MIT processing. AR_. BADALTA=0x1000 The altimetry antenna was pointed more than 5 degrees
from its expected location as given by the nominal look-angle profile. AR_SLOPEBAD=0x2000 The ar_slope pa-
rameter value is suspect, and ar_prof should also be disregarded. AR_.RHOBAD=0x4000 The ar_rho value is suspect.
AR_RAD2=0x8000 This record was created under software version 2 or higher, in which the data fields ar_rhofact,
ar_radius2, ar_sqi, and ar_thresh are significant.

ALT _FOOTPRINT _LATITUDE [PDS_GEO_MGN] REAL <deg>

The alt_footprint_latitude (VBF85) element provides the value of the crust-fixed latitude of the center of the altimeter
footprint, in the range of -90 (South Pole) to 90 (North Pole).

ALT FOOTPRINT_LONGITUDE [PDS_GEO_MGN] REAL <deg>

The alt_footprint_longitude (VBF85) element provides the value of the crust-fixed longitude of the center of the al-
timeter footprint, in the range of 0 - 360 easterly longitude. Periapsis nadir increases in longitude by about 1.48 deg
per day (about 0.2 deg per orbit).

ALT _FOOTPRINTS [PDS_GEO_MGN] INTEGER

The footprints element provides the value of the number of Standard Format Data Units in a specific orbit’s altimetry
data file.

ALT_GAIN_FACTOR [PDS_GEO_MGN] INTEGER

The alt_gain_factor elements provide the values of the altimeter gain factor taken from the radar burst header. alt_-
gain_factor[0] pertains to the measurement of raw_rad_antenna_power and alt_gain_factor[1] to raw_rad_load_power.

ALT _PARTIALS_GROUP [PDS_GEO_MGN] REAL

The alt_partials_group of the alt_footprint_longitude, alt_footprint_latitude, and the derived_planetary_radius with re-
spect to the alt_spacecraft_position_vector and alt_spacecraft_velocity_vector elements provides the value of the partial
derivatives of the footprint coordinates with respect to changes in the spacecraft position and velocity.

ALT_SKIP_FACTOR [PDS_GEO_MGN] INTEGER

The alt_skip_factor elements provide the values of the altimeter skip factor taken from the radar burst header. alt_skip_-
factor[0] pertains to the measurement of raw_rad_antenna_power and alt_skip_factor[1] to raw_rad_load_power.

ALT _SPACECRAFT_POSITION_VECTOR [PDS_GEO_MGN] REAL <km>

The alt_spacecraft_position_vector element provides the value of the spacecraft position at altimetry_footprint_tdb_-
time, relative to the Venus center of mass, expressed in inertial coordinates in the J2000 coordinate system.

ALT _SPACECRAFT_VELOCITY_VECTOR [PDS_.GEO_MGN] REAL <km/s>

The alt_spacecraft_velocity_vector element provides the spacecraft velocity at altimetry_footprint_tdb_time, relative to
the Venus center of mass, expressed in inertial coordinates in the J2000 coordinate system.

ALTERNATE_TELEPHONE_NUMBER CHARACTER

The alternate_telephone_number data element provides an alternate telephone number for an individual or node. (In-
cludes the area code.)
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ALTIMETRY FOOTPRINT_TDB_TIME [PDS_GEO_MGN] REAL

The altimetry_footprint_tdb_time element provides the value of the ephemeris time at which the spacecraft passed di-
rectly over the center of the footprint. As each footprint is composed of data collected from several altimeter bursts,
this epoch doesn’t necessarily coincide with a particular burst.

AMBIENT_TEMPERATURE [PDS_EN] REAL(>=-273.13) <degC>

The AMBIENT_-TEMPERATURE element provides a measurement of the temperature of the ambient environment
around an instrument. Measured in either Kelvin or degrees celsius. Note: For MPF, this was the temperature of the
APXS sensor head at the beginning and end of each accumulation cycle. This temperature was close to the ambient
Mars temperature.

ANGULAR_DISTANCE [PDS_MER_OPS] REAL <rad>

The ANGULAR_DISTANCE element provides the value of an angle, in radians, subtended by a displacement at the
point of interest.

Note: For MER, it is the ANGULAR_DISTANCE required for the grind wheel to revolve before the scan portion,
or the grind portion, of the command completes (seek does not involve rotation). This angle is likely to be a full
revolution.

ANGULAR_DISTANCE NAME [PDS_MER_OPS] CHARACTER

The ANGULAR_DISTANCE_NAME element is an array that provides the formal names identifying each value in
ANGULAR _DISTANCE.

ANGULAR_VELOCITY [PDS_MER_OPS] REAL <rad/s>
The ANGULAR_VELOCITY element provides the angular velocity of an instrument component.

Note: For MER, this is the angular velocity for the revolve axis.

ANTECEDENT_SOFTWARE_NAME CHARACTER(30)

The antecedent_software_name element identifies the processing software which is commonly applied to a science
data set before processing by the subject software.

ANTIBLOOMING_STATE FLAG [PDS_EN] CHARACTER(@3)

The antiblooming_state_flag element indicates whether antiblooming was used for this image. Blooming occurs when
photons from an individual cell in a CCD array overflow into surrounding cells. Antiblooming measures are used to
either prevent or correct for this effect.

APERTURE_TYPE [PDS_SBN] IDENTIFIER

The APERTURE_TYPE element describes a short string of free-format text which provides a distinguishing name or
abbreviation for one (or more) of a set of apertures used during data collection. Note: For the International Ultraviolet
Explorer (IUE) spacecraft, the spectrographs have small and large apertures, and can operate with either or both open.

APPARENT_MAGNITUDE REAL <mag>

The APPARENT_MAGNITUDE element provides the apparent magnitude of the target at the time of the observation.
The filter of the apparent magnitude is provided in the associated FILTER_NAME keyword.
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APPLICABLE _START_SCLK [JPL_.AMMOS_SPECIFIC] CHARACTER

The applicable_start_sclk element is an alias within AMMOS for spacecraft_clock_start_count.

APPLICABLE_START_TIME [JPL_AMMOS_SPECIFIC] TIME

The applicable_start_time element is an alias within AMMOS for start_time. Note: The current AMMOS recommen-
dation is to use start_time instead.

APPLICABLE _STOP_SCLK [JPL_AMMOS _SPECIFIC] CHARACTER

The applicable_stop_sclk element is an alias within AMMOS for spacecraft_clock_stop_count.

APPLICABLE _STOP_TIME [JPL_AMMOS _SPECIFIC] TIME

The applicable_stop_time element is an alias within AMMOS for stop_time. Note: The current AMMOS recommen-
dation is to use stop_time instead.

APPLICATION_PACKET_ID INTEGER(>=0)

The application_packet_id element identifies the telemetry packet queue to which the data were directed.

APPLICATION_PACKET_NAME CHARACTER(255)

The application_packet_name element provides the name associated with the telemetry packet queue to which data
were directed. Note: For Mars Pathfinder, the queues were distinguished on the basis of type and priority of data.

APPLICATION_PROCESS_ID [PDS_MER_OPS] INTEGER(>=0)
The APPLICATION_PROCESS_ID identifies the process, or source, which created the data.

APPLICATION_PROCESS NAME [PDS_MER_OPS] CHARACTER(256)

The APPLICATION_PROCESS_NAME element provides the name associated with the source or process which cre-
ated the data.

APPLICATION_PROCESS _SUBTYPE_ID [PDS_MER_OPS] INTEGER
The APPLICATION_PROCESS _SUBTYPE_ID element identifies the source or subprocess that created the data.

APXS_COMMUNICATION_ERROR_COUNT [PDS_EN] INTEGER(>=0)

The APXS_COMMUNICATION_ERROR_COUNT element provides the number of communication errors recorded
by an instrument host when trying to query the Alpha Proton X-ray Spectrometer.

Note: For Mars Pathfinder, the APXS_COMMUNICATION_ERROR_COUNT was returned in the Rover telemetry.

APXS_MECHANISM_ANGLE [PDS_EN] REAL(-180, 360) <deg>

The APXS_MECHANISM_ANGLE provides an angular measurement of the position of the deployment mechanism
on which the alpha proton x-ray spectrometer is mounted. It is measured in degrees.

Note: For Mars Pathfinder, this value was measured at STOP_TIME. It was derived from the raw data value returned
in the APXS Results as part of the spectrum data. The value was derived by subtracting 112.64 from the product of
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the raw value multiplied by 1.28.

ARCHIVE_FILE_ NAME CHARACTER((12)

The archive_file_name element provides the file_name under which a discrete entity is stored on the archive medium. It
is typically used when the project-supplied file name does not meet PDS standards and must be changed on the archive
medium.

ARCHIVE_STATUS [DIS] CHARACTER(30)

The archive_status element provides the status of a data set that has been submitted for inclusion into the PDS archive.
If a data set has been partially archived, the archive_status should be ACCUMULATING (e.g., this situation typically
occurs when a data set is being produced over a period of time where portions of the data set may be archived, in lien
resolution, in peer-review, and under construction).

The archive_status_note element is available to describe the archive_status value in finer detail.
STANDARD VALUES
IN QUEUE - Received at the curation node but no action has been taken by the curation node. Use with caution.

PRE PEER REVIEW - Being prepared for peer review under the direction of the curation node. Use with cau-
tion

IN PEER REVIEW - Under peer review at the curation node but evaluation is not complete. Use with caution
IN LIEN RESOLUTION - Peer review completed. Liens are in the process of being resolved.

LOCALLY ARCHIVED - Passed peer reviewed with all liens resolved. Considered archived by the curation node but
awaiting completion of the standard archiving process. Possible TBD items include the arrival of the archive volume
at NSSDC and ingestion of catalog information into the Data Set Catalog.

ARCHIVED - Passed peer review with all liens resolved. Available through the Data Set Catalog and at NSSDC.

SUPERSEDED - Superseded by a new version of the data set. This implies that the data set is not to be used unless the
requester has specific reasons. When a data set has been superseded the CN will notify NSSDC that their databases
need to be updated to advise users of the new status and the location of the replacement data set.

SAFED - Received by the PDS with no evaluation. Data will not be formally archived.

ACCUMULATING - Portions, but not all, of a data set are in one or more phases of completion (e.g., portions of a
data set have been archived while portions remain in lien resolution).

Note: If a data set crosses multiple phases of completion, select the highest status level and use the modifier ACCU-
MULATING. The status is, for example, ARCHIVED-ACCUMULATING, meaning that part of the data set has been
archived, but there remains portions of the data set in process.

The ARCHIVE_STATUS_NOTE keyword can be used to provide more information. ACCUMULATING value may
be used as a modifier to any of the above valid values (e.g., ”ACCUMULATING ARCHIVED’, ’ACCUMULATING
IN PEER REIVEW’).

ARCHIVE_STATUS_DATE [DIS] DATE

The archive_status_date element provides the date that the archive status will in the future or has in the past changed.

ARCHIVE_STATUS _NOTE [DIS] CHARACTER

The archive_status_note element provides a text description that further explains the value of the archive_status ele-
ment. (e.g. The archive_status_note element could be used to strongly encourage an user to consult the errata files
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associated with an archived data set.)

ARTICULATION_DEV_INSTRUMENT_ID [PDS_MER_OPS] CHARACTER((12)

The ARTICULATION_DEV_INSTRUMENT_ID element provides an abbreviated name or acronym that identifies the
instrument mounted on an articulation device.

ARTICULATION_DEV_POSITION [PDS_MER_OPS] INTEGER(>=0)

The ARTICULATION_DEV _POSITION element provides the set of indices for articulation devices that contain mov-
ing parts with discrete positions. The associated ARCTICULATION_DEV_POSITION_NAME names each mov-
ing device, and ARTICULATION_DEV_POSITION_ID provides a textual identifier that maps to the position in-
dices.

For MER, this is used to contain the state of all the instrument filter actuators (pancam filter wheels and MI dust
cover). Note that this is the state of all such actuators on the rover. In order to get the actual filter used for this specific
image, the FILTER_NAME/FILTER_NUMBER keywords in the INSTRUMENT_DATA group should be used. See
also ARTICULATION_DEV _POSITION_ID.

ARTICULATION_DEV_POSITION_ID [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEV_POSITION_ID element provides the set of identifiers corresponding to ARTICULA-
TION_DEV_POSITION. These describe the position (e.g. filter), not the device (e.g., filter wheel). See ARTICULA-
TION_DEV _POSITION.

ARTICULATION_DEV_POSITION_NAME [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEV _POSITION_NAME element is an array of values that provides the formal names for each
entry in ARTICULATION_DEV POSITION. This element names the actual device doing the moving, (e.g., a filter
wheel), not the name of a position (e.g., the filter itself).

ARTICULATION_DEV_VECTOR [PDS_MER_OPS] REAL

The ARTICULATION_DEV_VECTOR element provides the direction and magnitude of an external force acting on
the articulation device, in the rover’s coordinate system, at the time the pose was computed.

ARTICULATION_DEV_VECTOR_NAME [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEV_VECTOR_NAME element provides the formal name of the vector type acting on the
articulation device.

ARTICULATION_DEVICE_ANGLE [PDS_MER_OPS] REAL <deg>

The ARTICULATION_DEVICE_ANGLE element provides the value of an angle between two parts or segments of an
articulated device.

ARTICULATION_DEVICE_ANGLE_NAME [PDS_MER_OPS] CHARACTER
The ARTICULATION_DEVICE_ANGLE_NAME element provides the formal name which identifies each of the val-

ues used in ARTICULATION_DEVICE_ANGLE.

ARTICULATION_DEVICE_ID [PDS_MER_OPS] CHARACTER
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The ARTICULATION_DEVICE_ID element specifies the unique abbreviated identification of an articulation device.
An articulation device is anything that can move independently of the spacecraft to which it is attached, (e.g., mast
heads, wheel bogies, arms, etc.).

Note: For MER, the associated ARTICULATION_DEVICE_NAME element provides the full name of the articulated
device.

ARTICULATION_DEVICE_MODE [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEVICE_MODE element indicates the deployment state (i.e., physical configuration) of an
articulation device at the time of data acquisition.

ARTICULATION_DEVICE_NAME [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEVICE_NAME element specifies the common name of an articulation device. An articula-
tion device is anything that can move independently of the spacecraft to which it is attached, (e.g. mast heads, wheel
bogies, arms, etc.)

ARTICULATION_DEVICE_TEMP [PDS_MER_OPS] REAL <degC>

The ARTICULATION_DEVICE_TEMP element provides the temperature, in degrees Celsius, of an articulated device
or some part of an articulated device.

ARTICULATION_DEVICE_TEMP_NAME [PDS_MER_OPS] CHARACTER

The ARTICULATION_DEVICE_TEMP_NAME element is an array of the formal names identifying each of the values
used in ARTICULATION_DEVICE_TEMP.

ASCENDING _NODE_LONGITUDE REAL(0, 360) <deg>

The ascending_node_longitude element provides the value of the angle measured eastward along the ecliptic from the
vernal equinox to the ascending node of the orbit. The ascending node is defined as the point where the body in its
orbit rises north of the ecliptic.

ASSUMED_WARM _SKY_TEMPERATURE [PDS_GEO_MGN] REAL <K>

The assumed_warm_sky_temperature element provides the value of the temperature assumed for the dominant portion
of ’sky’ reflected by the radiometer footprint, including atmospheric absorption and emission.

ATMOS_CORRECTION_TO_DISTANCE [PDS_.GEO_MGN] REAL <km>

The atmos_correction_to_distance element provides the value of the correction applied to derived_planetary_radius to
allow for the delay of signals passing through the atmosphere, calculated by the MGMOUT phase of the altimetry and
radiometry data reduction program.

AUTHOR _FULL_NAME CHARACTER(60)

The author_full_name element provides the full_name of an author of a document. See also: full_name.

AUTO_EXPOSURE _DATA_CUT INTEGER(>=0)

The auto_exposure_data_cut element provides the DN value which a specified fraction of pixels is permitted to exceed.
The fraction is specified using the auto_exposure_pixel_fraction keyword.
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AUTO_EXPOSURE_PERCENT [PDS_MER_OPS] REAL(0, 100)

The AUTO_EXPOSURE_PERCENT element provides the auto-exposure early-termination percent. If the calculated
exposure time has written this value, then terminate auto exposure early.

AUTO_EXPOSURE _PIXEL FRACTION REAL(0, 100)

The auto_exposure_pixel_fraction element provides the percentage of pixels whose value is higher than the auto_expo-
sure_data_cut keyword. Note: For Mars Pathfinder, this field is only applicable if the exposure type is set to AUTO or
INCREMENTAL.

AVAILABILITY_ID CHARACTER(20)

The availability_id element is a numeric key which identifies the availability of the subject program or algorithm (e.g.,
program permanently on line, user request necessary for operator to load program, program undergoing development
and testing—use at own risk).

AVAILABLE_VALUE_TYPE [PDS_EN] CHARACTER(1)

The available_value_type element indicates whether the available values for a PDS data element consist of a set of
literal values or represent example values (i.e. values which must conform to a formation rule). Example values: L
(available values are literal values), or X (available values are example values).

AVERAGE_ASC_NODE_LONGITUDE [PDS_GEO_MGN] REAL <deg>

The average_asc_node_longitude element provides the value of the angle in the xy-plane of the J2000 coordinate sys-
tem to the ascending node of the predicted orbit.

AVERAGE_ECCENTRICITY [PDS_GEO_MGN] REAL

The average_eccentricity element provides the value of the eccentricity of the predicted orbit.

AVERAGE_INCLINATION [PDS_GEO_MGN] REAL <deg>

The average_inclination element provides the value of the angle of inclination of the predicted orbit with respect to the
xy-plane of the J2000 coordinate system.

AVERAGE_ORBIT_PERI_TDB_TIME [PDS_GEO_MGN] REAL

The average_orbit_peri_tdb_time element provides the value of the periapsis time of the predicted orbit. This orbit is
based on the elements used to generate the uplink commands for the current mapping pass. It represents an average
over the entire orbit, and is not the result of post-orbit navigation solutions. The elements should be used for compari-
son purposes only, since they may involve large errors. The predicted orbit elements are copied from the orbit header
file of the ALT-EDR tape, or, if unavailable, from the orbit header file of the C-BIDR.

AVERAGE_PERIAPSIS_ ARGUMENT [PDS_GEO_MGN] REAL <deg>

The average_periapsis_argument element provides the value of the angle in the plane of the predicted orbit from the
ascending node in the xy-plane of the J2000 coordinate system to the periapsis.

AVERAGE_PLANETARY _RADIUS [PDS_.GEO_MGN] REAL <km>

The average _planetary_radius element provides the value of the planetary radius of the radiometer footprint, used to
compute rad_footprint_longitude and rad_footprint_latitude, and also surface_temperature and atmospheric corrections
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to surface_emissivity.

AVERAGE_SEMIMAJOR_AXIS [PDS_.GEO_MGN] REAL <km>

The average_semimajor_axis element provides the value of the semi-major axis of the predicted orbit.

AXES INTEGER(1, 6)

The axes element identifies the number of axes or dimensions of an array or qube data object.

AXIS_INTERVAL CONTEXT DEPENDENT

The axis_interval element identifies the spacing of value(s) for an ordered sequence of regularly sampled data objects
along a defined axis. For example, a spectrum measured in the 0.4 to 3.5 micrometer spectral region at 0.1 micrometer
intervals, but whose values are stored in decending order in an ARRAY object would have an axis_interval = -0.1. For
ARRAY objects with more than 1 axis, a sequence of values is used to identify the axis_interval associated with each
axis_name.

AXIS_ITEMS INTEGER(>=1)

The axis_items element provides the dimension(s) of the axes of an array data object. For arrays with more than 1
dimension, this element provides a sequence of values corresponding to the number of axes specified. The rightmost
item in the sequence corresponds to the most rapidly varying axis, by default.

AXIS_NAME CHARACTER(30)

The axis_name element provides the sequence of axis names of a qube or array data object, and identifies the order in
which the axes are stored in the object. By default, the first axis name in the sequence identifies the array dimension
that varies the slowest, followed by the next slowest, and continuing so the rightmost axis named varies the fastest.
The number of names specified must be equal to the value of the axes element. Note: For ISIS qube data objects, the
most frequently varying axis is listed first, or leftmost, in the sequence.

AXIS_ORDER_TYPE IDENTIFIER

The AXIS_ORDER_TYPE element is used to identify the storage order for elements of a multidimensional ARRAY
object. The default storage order for an ARRAY object presumes the rightmost or last index of a sequence varies the
fastest. This is the ordering used in the C programming language and is equivilant to ROW_MAJOR storage order for
COLUMN elements within tables. Specifying an AXIS_.ORDER_TYPE of FIRST_INDEX_FASTEST may be used
for ARRAY s that must be labelled and referenced in the reverse, and is the ordering used in the Fortran programming
language.

AXIS_START CONTEXT DEPENDENT

The axis_start element identifies the starting value(s) for an ordered sequence of regularly sampled data objects. For
example, a spectrum that was measured in the 0.4 to 3.5 micrometer spectral region at 0.1 micrometer intervals, but
whose values are stored in decending order would have axis_start = 3.5 and axis_interval = -0.1. For ARRAY objects
with more than 1 axis, a sequence of values is used to identify the axis_start value for each dimension.

AXIS_STOP CONTEXT DEPENDENT

The axis_stop element identifies the ending value(s) for an ordered sequence of regularly sampled data objects. For
example, a spectrum that was measured in the 0.4 to 3.5 micrometer spectral region at 0.1 micrometer intervals, but
whose values are stored in decending order may have axis_stop = 0.4 and axis_interval = -0.1. For ARRAY objects
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with more than 1 axis, a sequence of values is used to identify the axis_stop value for each dimension.

AXIS_UNIT CHARACTER(60)

The axis_unit element provides the unit(s) of measure of associated axes identified by the axis_name element in an
ARRAY data object. For arrays with more than 1 dimension, this element provides a sequence of values correspond-
ing to the number of axes specified. The rightmost item in the sequence corresponds to the most rapidly varying axis,
by default.

AZIMUTH REAL(0, 360) <deg>

The azimuth element provides the azimuth value of a point of interest (for example, the center point of an image of a
solar system object taken from a lander or a rover). Azimuth is an angular distance from a fixed reference position.
Azimuth is measured in a spherical coordinate system, in a plane normal to the principal axis. Azimuth values in-
crease according to the right hand rule relative to the positive direction of the principal axis of the spherical coordinate
system. See elevation.

AZIMUTH_FOV REAL(0, 360) <deg>

The azimuth_fov element provides the angular measure of the horizontal field of view of an imaged scene. Note: For
MPF, ’horizontal’ is measured in the x-y plane of the IMP coordinate system.

AZIMUTH_MOTOR_CLICKS [PDS_IMG] INTEGER(>=0)

The azimuth_motor_clicks element provides the number of motor step counts an instrument or other mechanism rotated
in the horizontal direction from the low hard stop. Note: For MPF, each step count corresponded to 0.553 degrees.
The valid range was 0 to 1023.

B1950_DECLINATION [PDS_RINGS] REAL(-90, 90) <deg>

The B1950_declination element provides the declination of a star or other object using the B1950 coordinate frame
rather than the J2000 frame.

B1950_RIGHT_ASCENSION [PDS_RINGS] REAL(0, 360) <deg>

The B1950_right_ascension element provides the right ascension of a star or other object using the B1950 coordinate
frame rather than the J2000 frame.

B1950_RING_LONGITUDE [PDS_RINGS] REAL(0, 360) <deg>

The B1950_ring_longitude element specifies the inertial longitude of a ring feature relative to the B1950 prime merid-
ian, rather than to the J2000 prime meridian. The prime meridian is the ascending node of the planet’s invariable plane
on the Earth’s mean equator of B1950. Longitudes are measured in the direction of orbital motion along the planet’s
invariable plane to the ring’s ascending node, and thence along the ring plane.

B_AXIS_RADIUS REAL <km>

The b_axis_radius element provides the value of the intermediate axis of the ellipsoid that defines the approximate
shape of a target body. B’ is usually in the equatorial plane.

BACKGROUND_SAMPLING_FREQUENCY [PDS_EN] INTEGER(, 64) <pixel>

The background_sampling_frequency element provides the number of lines between background samples. In a scan-
ning type camera, background refers to the dark current measurement that is taken, with the camera shutter closed,
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while the scanner returns to the beginning of the next line. The value of the background may then be subtracted from
the data to produce a more accurate measurement.

BACKGROUND_SAMPLING_MODE_ID [PDS_EN] CHARACTER(12)

The background_sampling_mode_id element identifies the background sampling mode. In a scanning type camera,
background refers to the dark current measurement that is taken, with the camera shutter closed, while the scanner
returns to the beginning of the next line. The value of the background may then be subtracted from the data to produce
a more accurate measurement. Note: For Cassini, sampling modes allow up to four samples to be averaged for each
background point.

BAD_PIXEL_REPLACEMENT FLAG CHARACTERC(S)

The bad_pixel_replacement_flag element indicates whether or not bad pixel replacement processing was completed. If
set to TRUE, certain pixels in the image were replaced based on a bad pixel table.

BAD_PIXEL_REPLACEMENT_ID [PDS_MER_OPS] CHARACTER(5)

The BAD_PIXEL_REPLACEMENT._ID element uniquely identifies the bad pixel table used in the bad pixel replace-
ment process. The BAD_PIXEL_REPLACEMENT_ID increments every time an update is made to the bad pixel table.

BAND_BIN_BAND_NUMBER INTEGER(1, 512)

The band_bin_band_number element of a SPECTRAL_QUBE provides a sequence of numbers corresponding to each
band in the image qube. The band number is equivalent to the instrument band number.

BAND_BIN_BASE REAL

The band_bin_base element of a SPECTRAL_QUBE contains a sequence of real values corresponding to each band
listed in the band_bin_band_number element. The band_bin_base value is added to the scaled data (see band_bin_-
multiplier) to reproduce the true data.

’true_value’ = base + (multiplier * stored_value)

Note: Base and multiplier correspond directly to the PDS standard data elements OFFSET and SCALING_FACTOR.

BAND _BIN_CENTER [ISIS] REAL(>=0) <micron>

The band_bin_center element of a Standard ISIS Qube provides the sequence of wavelengths describing the center of
each ’bin’ along the band axis of the qube. When describing data from a spectrometer, each wavelength corresponds
to the peak of the response function for a particular detector and/or grating position.

BAND_BIN_DETECTOR [ISIS] INTEGER(>=1)

The band_bin_detector element of a Standard ISIS Qube provides the sequence of spectrometer detector numbers
corresponding to the bands of the qube. Detector numbers are usually assigned consecutively from 1, in order of
increasing wavelength.

BAND_BIN_FILTER NUMBER INTEGER(>=1)

The band_bin_filter_number element of a SPECTRAL_QUBE provides a sequence of numbers corresponding to each
band listed in the band_bin_band_number element. Each number describes the physical location of the band in the
detector array. Filter 1 is on the leading edge of the array.
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BAND_BIN_GRATING_POSITION [ISIS] INTEGER(>=0)

The band_bin_grating_position element of a Standard ISIS Qube provides the sequence of grating positions which cor-
respond to the bands of the qube. Grating positions are usually assigned consecutively from 0, and increasing position
causes increasing wavelength for each detector.

BAND_BIN_MULTIPLIER REAL

The band_bin_multiplier element of a SPECTRAL_QUBE contains a sequence of real values corresponding to each
band listed in the band_bin_band_number element. The stored data value is multiplied by the band_bin_multiplier to
produce a scaled data value; this scaled data value is then added to the band_bin_base value to reproduce the true data
value.

’true_value’ = base + (multiplier * stored_value)

Note: Base and multiplier correspond directly to the PDS standard data elements OFFSET and SCALING_FACTOR.

BAND_BIN_ORIGINAL_BAND [ISIS] INTEGER(1, 512)

The band_bin_original_band element of a Standard ISIS Qube provides the sequence of band numbers in the qube
relative to some original qube. In the original qube, the values are just consecutive integers beginning with 1. In a
qube which contains a subset of the bands in the original qube, the values are the original sequence numbers from that
qube.

BAND_BIN_STANDARD_DEVIATION [ISIS] REAL(C>=0) <micron>

The band_bin_standard_deviation element of a Standard ISIS Qube provides the sequence of standard deviations of
spectrometer measurements at the wavelengths of the bands in the qube.

BAND_BIN_UNIT [ISIS] CHARACTER(30)

The band_bin_unit element of a Standard ISIS Qube identifies the scientific unit of the values of the band_bin_center
element. Currently this must be MICROMETER, since band_bin_center must have wavelength values.

BAND_BIN_WIDTH [ISIS] REAL(>=0) <micron>

The band_bin_width element of a Standard ISIS Qube provides the sequence of widths (at half height) of the spec-
trometer response functions at the wavelengths of the bands in the qube.

BAND_CENTER REAL(>=0) <micron>

The BAND_CENTER element provides the value at the center of the range of values represented by an image band.

BAND_NAME CHARACTER(50)

BAND_NAME is the name given to a single band in a multi-band image or image qube. If the band is a spectral band,
BAND_NAME refers to the associated spectral range; for example, RED, GREEN, BLUE, 415nm, 750nm, 900nm.
Examples of names of non-spectral bands are 'Phase angle’, *Thermal inertia’, ’Bolometric albedo’, ’Latitude’, ’Ele-
vation in meters relative to MOLA’.

BAND_NUMBER INTEGER

The BAND _NUMBER element is used to specify a numerical name used to identify a specific spectral band of an
multi-spectral imaging instrument.
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Note: The value will be 1-5 for THEMIS VIS images or 1-10 for THEMIS IR images. Band numbers are defined in
the THEMIS Standard Data Product SIS, Table 1.

BAND_SEQUENCE CHARACTER(30)

The band_sequence element identifies the order in which spectral bands are stored in an image or other object. Note:
In the PDS, this data element is used to identify the primary colors composing a true color image. The standard values
that appear in sets of three support color image display. They are not appropriate for describing multi-spectral bands.
For these, it is advisable to use the sampling_parameter keywords defined elsewhere in the PSDD.

BAND_STORAGE_TYPE IDENTIFIER

The band_storage_type element indicates the storage sequence of lines, samples and bands in an image. The values
describe, for example, how different samples are interleaved in image lines, or how samples from different bands are
arranged sequentially. Example values: BAND SEQUENTIAL, SAMPLE INTERLEAVED, LINE INTERLEAVED.

BANDS INTEGER(1, 4096)

The BANDS element indicates the number of bands in an image or other object.

BANDWIDTH REAL <Hz>

The bandwidth element provides a measure of the spectral width of a filter or channel. For a root-mean-square detector
this is the effective bandwidth of the filter i.e., the full width of an ideal square filter having a flat response over the
bandwidth and zero response elsewhere.

BEST_NON_RANGE_SHARP_MODEL_TPT [PDS_.GEO_MGN] INTEGER

The best_non_range_sharp_model_tpt provides the value of the theoretical echo profile, at half-baud (0.21 microsec-
ond) intervals, that best approximates the peak of the non_range_sharp_echo_prof array. The optimal fit is made by
matching best_non_range_sharp_model_tpt[i] with non_range_sharp_echo_prof[i+non_range_prof_corrs_index], where i
is a value from O to 49.

BEST_RANGE_SHARP MODEL_TMPLT [PDS_GEO_MGN] INTEGER

The best_range_sharp_model_tmplt element provides the value of the theoretical echo profile, at one-baud (0.21 mi-
crosecond) intervals, that best approximates the peak of the range_sharp_echo_profile array. The optimal fit is made by
matching the best_range_sharp_model_tmplt[i] element with the range_sharp_echo_profile[i+range_sharp_prof_corrs_-
index] element, where i is a value from O to 49.

BIAS _STATE_ID [PDS_EN] CHARACTER#)

The bias_state_id element identifies the bias state of a wavelength channel in an instrument. Note: For Cassini, this
refers to the infrared channel of the VIMS instrument.

BIAS _STRIP_MEAN [PDS_EN] REAL(>=0)

The bias_strip_mean element provides the mean value of the bias strip (also known as overclocked pixels). The bias
strip is an area of a CCD that provides a measure of the bias level of the electronics (ie., electronics noise). It is not af-
fected by dark current. Note: For Cassini, this mean does not include the values from the first and last lines of the CCD.

BILLING_ADDRESS_LINE [PDS_EN] CHARACTER(60)
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This column stores text for the billing address. The text may consist of several lines containing up to sixty (60) char-
acters each.

BIN_NUMBER INTEGER(>=0)

The bin_number element provides the number of a bin. Bin_number values are dependent upon the associated binning
scheme.

BIN_POINTS INTEGER(>=0)

The bin_points element identifies the number of data samples which fall in a given bin. Note: For radiometry applica-
tions, the bin_points value is the number of points from a given sequence that are located in the given bin.

BIT _DATA_TYPE IDENTIFIER

The bit_data_type element provides the data type for data values stored in the BIT_COLUMN or BIT_ ELEMENT ob-
ject. See also: data_type.

BIT_MASK NON DECIMAL

The bit_mask element is a series of binary digits identifying the active bits in a value. This is determined by ap-
plying a bitwise AND (&) operation between the value and the bit_mask. For example, specifiying a BIT_-MASK =
2#11110000# within a 1 byte unsigned integer COLUMN or ELEMENT object would identif only the high-order 4
bits to be used for the value of the object. If other data elements are included in the object description that may be
dependent on a bit_mask operation (e.g. DERIVED_MINIMUM, DERIVED_MAXIMUM, INVALID), the rule is to
apply the bit_mask first, and then apply or interpret the data with the other values. Byte swapping, if required, should
be performed prior to applying the bit_mask.

BITS INTEGER(, 32)

The bits element identifies the count of bits, or units of binary information, in a data representation.

BL_NAME [PDS_EN] CHARACTER(12)

The bl_name element is a unique 12-character name for elements used in any PDS data base table. These are only
elements used in the data base.

BL_SQL_FORMAT [PDS_EN] CHARACTER(15)
This is the format required to generate CREATE statements in IDM SQL.

BLEMISH _FILE NAME CHARACTER(20)

The blemish_file_name element indicates the file that provides corrections for blemishes (reseaus, dust spots, etc.) that
affect the response of the sensor at specific locations. The blemish file is selected based on camera, filter, gain-state,
camera mode, and time.

BLEMISH_PROTECTION_FLAG CHARACTER(@3)
The BLEMISH_PROTECTION_FLAG element indicates whether the blemish protection was on or off.

BLOCK_BYTES INTEGER(>=1)
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The block_bytes element identifies the number of bytes per physical block used to record data files on magnetic tapes.
Note: In the PDS, for portability the block_bytes element should be limited to a maximum value of 32767 for a tape
volume.

BODY_POLE_CLOCK_ANGLE REAL(0, 360) <deg>

The body_pole_clock_angle element specifies the direction of the target body’s rotation axis in an image. It is mea-
sured from the "upward’ direction, clockwise to the direction of the northern rotational pole as projected into the image
plane, assuming the image is displayed as defined by the SAMPLE_DISPLAY _DIRECTION and LINE_DISPLAY _-
DIRECTION elements. Note: In some cases, knowledge of the inertial orientation of the rotational axis improves with
time. This keyword necessarily reflects the state of knowledge of the rotational axis at the time of preparing the data
product as given by the POLE_DECLINATION and POLE_RIGHT_ASCENSION elements.

BOND_ALBEDO REAL(0, 1)

The bond_albedo element provides the value of the ratio of the total amount of energy reflected from a body to the
total amount of energy (sunlight) incident on the body.

BRIGHTNESS _TEMPERATURE [PDS_GEO_MGN] REAL <K>

The brightness_temperature element provides the value of the planet brightness temperature, derived from the planet_-
reading_system_temp after correcting for antenna efficiency and side-lobe gain.

BRIGHTNESS_TEMPERATURE_ID CHARACTER(12)

The brightness_temperature_id element provides the designation of the spectral band for which particular brightness
temperature measurements were made. In the spectral_contrast_range group, the brightness_temperature_id designator
may refer to a planetary temperature model.

BROWSE_FLAG CHARACTER(1)

The browse_flag element is a yes-or-no flag which indicates whether browse_format data are available for a given
sample interval.

BROWSE_USAGE_TYPE IDENTIFIER

The BROWSE_USAGE_TYPE keyword defines whether a browse product is intended to be the primary browse prod-
uct for an associated data product, or is a secondary browse product, for cases when there are multiple browse products
per data product.

A value of PRIMARY indicates that the browse product is the main browse product for a given data product. A value
of OVERVIEW indicates that a browse product is associated with, or constructed from, several data products (e.g.
a mosaic or map produced from several image data products). A value of SECONDARY indicates that the browse
product is a supplementary browse product for a data product. Choice of which of several browse products is selected
as PRIMARY is at the discretion of the data provider (subject to peer review); rationale for the selection could be
documented in the label DESCRIPTION of the browse product. SECONDARY browse products cannot exist without
a PRIMARY product.

The keyword is an optional keyword that can be included in the label for a browse product along with the keyword
SOURCE_PRODUCT.ID to identify the data product. The value of BROWSE_USAGE_TYPE along with the value
of SOURCE_PRODUCT_ID could be used in user interfaces to display browse products resulting from a search or to
help users understand the relationships between browse products when there is more than one browse product for a
given source data product.
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BUFFER_MODE_ID [PDS_EN] IDENTIFIER
The BUFFER_MODE_ID element identifies the buffer storage mode used by an instrument.

Note: For MARS EXPRESS the data from the Super Resolution Channel (SRC) are in 14-bit. A small buffer con-
nected to this channel can store 4 images in 14-bit (BUFFER_14) or 8 images converted to 8-bit (BUFFER_8), which
are then sent to the Data Processing Unit (DPU) at the end of imaging. The data can also be sent directly to the DPU
(DIRECT), but this is only possible for 8-bit data.

BUILD_DATE DATE

The build_date element provides the date associated with the completion of the manufacture of an instrument. This
date should reflect the level of technology used in the construction of the instrument. Formation rule: YYYY-MM-
DDThh:mm:ss[.fff]

BYTES INTEGER(>=1)

The bytes element indicates the number of bytes allocated for a particular data representation. When BYTES describes
an object with variable length (e.g., FIELD), BYTES gives the maximum number of bytes allowed.

C_AXIS_RADIUS REAL <km>

The c_axis_radius element provides the value of the semiminor axis of the ellipsoid that defines the approximate shape
of a target body. *C’ is normal to the plane defined by A’ and 'B’.

CALIBRATION_LAMP _STATE_FLAG [PDS_EN] CHARACTER(3)

The calibration_lamp_state_flag element indicates whether a lamp used for onboard camera calibration is turned on or
off.

CALIBRATION_SOURCE_ID [PDS_MER_OPS] CHARACTER®47)

The CALIBRATION_SOURCE_ID element is a unique identifier (within a data set) indicating the source of the cali-
bration data used in generating the entity described by the enclosing group (often, a camera model). The construction
of this identifier is mission-specific, but should indicate which specific calibration data set was used (via date or other
means) and may also indicate the calibration method.

CAMERA _LOCATION_ID [PDS_MER_OPS] INTEGER
The CAMERA _LOCATION_ID element indicates where the camera was during data acquisition.

Used in MER calibration data to denote the location of the camera on the mounted bracket.

CCSDS_SPACECRAFT _NUMBER [JPL_AMMOS _SPECIFIC] INTEGER(>=0)

The ccsds_spacecraft_number element provides the number assigned by the CCSDS to a given spacecraft. Note: Due
to conflicting numbering schemes between the DSN and the CCSDS it is recommended that this element not be used
in AMMOS catalog headers.

CELESTIAL_ NORTH_CLOCK_ANGLE REAL(0, 360) <deg>

The celestial _north_clock_angle element specifies the direction of celestial north at the center of an image. It is mea-
sured from the "upward’ direction, clockwise to the direction toward celestial north (declination = +90 degrees), when
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the image is displayed as defined by the SAMPLE_DISPLAY _DIRECTION and LINE_DISPLAY _DIRECTION ele-
ments. The epoch of the celestial coordinate system is J2000 unless otherwise indicated. Note: This element bears a
simple relationship to the value of TWIST_ANGLE:

When TWIST_ANGLE_TYPE = DEFAULT, CELESTIAL_NORTH_CLOCK_ANGLE = (180 - TWIST_ANGLE)
mod 360; when TWIST_ANGLE_TYPE = GALILEO, CELESTIAL_NORTH_CLOCK_ANGLE = (270 - TWIST_-
ANGLE) mod 360.

Note: For images pointed near either pole, the value varies significantly across the image; in these cases, the element
is very sensitive to the accuracy of the pointing information.

CENTER_ELEVATION [PDS_GEO_VL] REAL(-90, 90) <deg>

The CENTER_ELEVATION is the angular elevation from the azimuthal reference plane of the center point of an image
or observation. Elevation is measured in a spherical coordinate system. The zero elevation point lies in the azimuthal
reference plane and positive elevation is measured toward the positive direction of the principal axis of the spherical
coordinate system.

CENTER_FILTER _WAVELENGTH REAL <micron>

The center_filter_wavelength element provides the mid_point wavelength value between the minimum and maximum
instrument filter wavelength values.

CENTER_FREQUENCY REAL <Hz>

The center_frequency element provides the frequency of maximum transmittance of a filter or the frequency that cor-
responds to the geometric center of the passband of a filter or a channel.

CENTER_LATITUDE REAL(-90, 90) <deg>

The center_latitude element provides a reference latitude for certain map projections. For example, in an Orthographic
projection, the center_latitude along with the center_longitude defines the point or tangency between the sphere of the
planet and the plane of the projection. The map_scale (or map_resolution) is typically defined at the center_latitude
and center_longitude. In unprojected images, center_latitude represents the latitude at the center of the image frame.

CENTER_LONGITUDE REAL(-180, 360) <deg>

The center_longitude element provides a reference longitude for certain map projections. For example, in an Ortho-
graphic projection, the center_longitude along with the center_latitude defines the point or tangency between the sphere
of the planet and the plane of the projection. The map_scale (or map_resolution) is typically defined at the center_lati-
tude and center_longitude. In unprojected images, center_longitude represents the longitude at the center of the image
frame.

CENTER_RING_RADIUS REAL(0, 1000000000) <km>

The CENTER_RING_RADIUS element applies to images of planetary rings only. It is the radius of the ring element
that passes through the center of the image. The ring plane is an imaginary plane that divides the planet in half at the
equator and extends infinitely outward into space. The center of the image is a point on the ring plane, even though
there may be no actual ring material there.

CENTRAL_BODY _DISTANCE REAL <km>

The CENTRAL_BODY _DISTANCE element provides the distance from the spacecraft to the center of a primary tar-
get.



41

CHANGE_DATE DATE

The change_date data element provides the date on which a record or object was altered. Note: In the PDS, the
change_date element indicates the date when a record in the data dictionary was updated per a change request.

CHANNEL_GEOMETRIC_FACTOR REAL

The channel_geometric_factor element provides the value of G in the formula: j = R/((E2-E1)G), where (E2-E1) is the
energy range accepted by the channel. This formula allows conversion of a particle detector channel count rate, R, into
a differential intensity, j (counts/time.area.steradians.energy). G has dimensions of area.steradians, and here includes
the efficiency of particle counting by the relevant detector.

CHANNEL_GROUP_NAME CHARACTER(20)

The channel_group_name element provides the name given to a group of particle detector channels that are activated
or deactivated as a group in any instrument mode configuration. The grouping is not tied to the physical groupings of
detectors, and more than one group can be activated during any one mode.

CHANNEL_ID IDENTIFIER

The channel_id element identifies the instrument channel through which data were obtained. This may refer to a spec-
tral band or to a detector and filter combination.

CHANNEL_INTEGRATION_DURATION REAL(0.24, 0.96) <s>

The channel _integration_duration element provides the length of time during which charge from incoming particles is
counted by the detectors for each channel in a given mode.

CHANNELS INTEGER(>=0)

The channels element provides the number of channels in a particular instrument, section of an instrument, or channel
group.

CHECKSUM INTEGER(0, 4294967295)

The checksum element represents an unsigned 32-bit sum of all data values in a data object.

CHOPPER_MODE_ID CHARACTER

The Galileo NIMS optical chopper serves to modulate the detected radiation, allowing the dark current level of a
detector to be subtracted on a pixel-by-pixel basis. It has four possible modes. The normal REFERENCE mode was
used for all observations of Jupiter and its satellites, as well as Venus and Ida. The *63_HERTZ’ mode was used for
the Earth, the Moon, and Gaspra. FREE_RUN mode and OFF are reserved for use after possible instrument failures.
See the NIMS instrument paper (R. W. Carlson et al, *Near-Infrared Mapping Spectrometer Experiment on Galileo’,
Space Science Reviews 60, 457-502, 1992) for details.

CITATION_DESC CHARACTER

The CITATION_DESC contains a citation for the product or DATA_SET_INFORMATION object in which it appears.
It provides a string that may be used to cite the product (data set) in a publication. It should follow the standard citation
order as outlined in Appendix B, Section 31.5.5.3.1 of the PDS Standards reference, which in turn follows established
practice for scientific journals that cite electronic publications (e.g., AGU Reference citation format).

The CITATION_DESC must contain sufficient information to locate the product or data set in the PDS archives. For
example, the CITATION_DESC in a DATA_SET_INFORMATION object must contain the DATA_SET_ID; it will
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also likely contain VOLUME_ID information for the archive volumes, an author list, a release date, and so on as
appropriate.

Note that if CITATION_DESC is used within any product label within a data set, all product labels within that data set
must also have a CITATION_DESC, even if they are only filled with "N/A’.

DATA_SET Example:

CITATION_DESC = ’Levin, G.V., PA. Strat, E.A. Guinness, P.G. Valko, J.H. King, and D.R. Williams, VL1/VL2
MARS LCS EXPERIMENT DATA RECORD V1.0, VL1/VL2-M-LCS-2-EDR-V 1.0, NASA Planetary Data System,
2000.

Data Product Example:

CITATION_DESC =’Cunningham, C., MINOR PLANET INDEX TO SCIENTIFIC PAPERS, EAR-A-5-DDR-BIBLIOGRAPHY-
V1.0:REFS-REFS-199409, NASA Planetary Data System, 1994.

CLASSIFICATION_ID [PDS_EN] CHARACTER(20)

The classification_id data element supplies an identifier that is used to link an abbreviated term to a full, spelled-out
name that would be displayed in a data dictionary. In the PDS, classification_id is a general term that embraces both
general _classification_type and system_classification_id.

CLEARANCE_DISTANCE [PDS_MER_OPS] REAL <mm>

The CLEARANCE_DISTANCE element indicates the z-axis backoff distance for dwell operation after grind to clear
the rat hole of dust.

CLUSTERED KEY [PDS_EN] CHARACTER((12)

The clustered key element indicates whether a column in a table is part of a unique clustered index. This index deter-
mines uniqueness in the table and the sorting order of the data.

CMPRS_QUANTZ_TBL_ID [PDS_IMG_GLL] IDENTIFIER

The cmprs_quantz_tbl_id (compression quantization table identifier) element provides the Integer Cosine Transform
8X8 quantization matrix identifier. For Galileo the valid values are: UNIFORM, VG2, VG3, UNK.

COGNIZANT_FULL_NAME CHARACTER(60)

The cognizant_full_name element provides the full name of the individual who has either developed the processing
software or has current knowledge of its use. See also: full_name.

COLUMN_DESCRIPTION [PDS_EN] CHARACTER
This is the description of an element in the data base. There should be a description for every element.

COLUMN_NAME [PDS_EN] CHARACTER(30)
This is the | or = to 30 character dictionary name used in documentation and template objects. They are unique and

are an alias to the BLNAMESs.

COLUMN_NUMBER INTEGER(>=1)
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The column_number element identifies the location of a specific column within a larger data object, such as a table.
For tables consisting of rows (i = 1, N) and columns (j = 1,M), the column_number is the j-th index of any row.

COLUMN_ORDER [PDS_EN] INTEGER(>=0)

The column_order element represents the sequence number of columns within a table. The sequence begins with 1 for
the first column and is incremented by 1 for each subsequent column in the table.

COLUMN_VALUE [PDS_EN] CHARACTER(80)

The column value contains a standard ASCII value used in domain validation. An element may have many possible
values that are valid.

COLUMN_VALUE_NODE_ID [PDS_EN] CHARACTER((10)

The column_value_node_id element indicates a list of one or more science nodes for which a standard value is avail-
able. The list of science nodes is represented as a concatenation of single-character identifiers in alphabetic order.
Allowable identifiers include: F (Fields and Particles), I (Images), N (NAIF), U (unknown - valid only if the column_-
value_type element is 'P’ for a possible value that was provided but the provider is unknown), A (Atmospheres), P
(Planetary Rings), R (Radiometry), S (Spectroscopy).

COLUMN_VALUE_TYPE [PDS_EN] CHARACTER(1)

The column_value_type element indicates whether a standard value is considered to be an available value (the value
currently exists in the PDS catalog) or a possible value (the value does not currently exist in the PDS catalog but may
exist in the future). Example values: A (available value) or P (possible value).

COLUMNS INTEGER(>=1)

The columns element represents the number of columns in each row of a data object. Note: In the PDS, the term
’columns’ is synonymous with ’fields’.

COMMAND_DESC IDENTIFIER

The command_desc element provides a textual description associated with a COMMAND_NAME.

COMMAND _FILE_NAME [PDS_EN] CHARACTER

The command_file_name element provides the name of the file containing the commanded observation description for
this product. Note: For Cassini, this comes from the Instrument Operations Interface (IO]) file.

COMMAND_INSTRUMENT_ID [PDS_MER_OPS] CHARACTER(20)

The COMMAND_INSTRUMENT_ID element provides an abbreviated name or acronym that identifies an instrument
that was commanded.

COMMAND _NAME CHARACTER(30)

The command_name element provides the name of an uplinked command sent to a spacecraft or instrument.

COMMAND_OPCODE [PDS_MER_OPS] INTEGER

The COMMAND_OPCODE element provides the operations code of the command used to generate an instrument
data product. Opcodes are determined by the data processing software owner and are documented in the Data Product
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SIS.

COMMAND _SEQUENCE_NUMBER INTEGER(>=0)

The command_sequence_number element provides a numeric identifier for a sequence of commands sent to a space-
craft or instrument.

COMMENT _DATE [PDS_EN] DATE

The comment_date element indicates the date when a user’s comment information is inserted into the data base.

COMMENT_ID [PDS_EN] INTEGER(0, 2147483648)

The comment_id element is a unique key used to identify a particular set of user comments.

COMMENT_TEXT [PDS_EN] CHARACTER

The comment_text indicates a line of text in a user’s comments.

COMMITTEE_MEMBER _FULL_NAME [PDS_EN] CHARACTER(60)

The committee_member_full_name element identifies a peer review committee member. The member does not neces-
sarily have a PDS userid. See also: full_name.

COMPRESSION_TYPE [PDS_IMG_GLL] IDENTIFIER

The compression_type element indicates the type of compression/encoding used for data that was subsequently de-
compressed/unencoded before storage.

COMPRESSOR_ID [PDS_EN] INTEGER

The compressor_id element identifies the compressor through which the data was compressed.

COMPUTER_VENDOR_NAME [PDS_EN] CHARACTER(30)

The computer_vendor_name element identifies the manufacturer of the computer hardware on which the processing
software operates.

CONE_ANGLE REAL(0, 180) <deg>

The cone_angle element provides the value of the angle between the primary spacecraft axis and the pointing direction
of the instrument.

CONE_OFFSET_ANGLE REAL(-90, 180) <deg>

The cone_offset_angle element provides the elevation angle (in the cone direction) between the pointing direction along
which an instrument is mounted and the cone axis of the spacecraft. See also cross_cone_offset_angle, twist_offset_an-
gle, and cone_angle.

CONFIDENCE_LEVEL _NOTE CHARACTER

The confidence_level note element is a text field which characterizes the reliability of data within a data set or the
reliability of a particular programming algorithm or software component. Essentially, this note discusses the level of
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confidence in the accuracy of the data or in the ability of the software to produce accurate results.

CONFIGURATION_BAND_ID [PDS_MER_OPS] CHARACTER(30)

The CONFIGURATION_BAND_ID element specifies an array of stings identifying the configuration of the Instru-
ment Deployment Device (IDD) arm represented by the corresponding band in the image. The first entry in the array
indentifies the configuration for the first band, the second entry for the second band, etc. An example for the Mars
Exploration Rover Microscopic Imager would be: "TELBOW _UP_WRIST_UP’. Also see INSTRUMENT_BAND_ID.

CONTACT_SENSOR_STATE [PDS_MER_OPS] CHARACTER

The CONTACT_SENSOR _STATE element is an array of identifiers for the state of an instrument or an instrument
host’s contact sensors at a specified time.

Note: For MER, the values corresponding to APXS DOOR SWITCH (array position 7 only) are OPEN or CLOSED.
Other array position values are CONTACT or NO CONTACT

CONTACT_SENSOR_STATE_NAME [PDS_MER_OPS] CHARACTER(19)

The CONTACT_SENSOR_STATE_NAME element indicates the possible value that can be contained in the CON-
TACT_SENSOR_STATE array.

CONTAMINATION_DESC CHARACTER

The contamination_desc element describes the type of data contamination which is associated with a particular con-
tamination_id value. The various values of contamination_id and contamination_desc are instrument dependent.

CONTAMINATION_ID IDENTIFIER

The contamination_id element identifies a type of contamination which affected an instrument during a particular pe-
riod of data acquisition. The associated contamination_desc element describes the type of contamination.

CONVERTER_CURRENT_COUNT [PDS_EN] INTEGER(>=0) <deg>

The CONVERTER_CURRENT_COUNT element provides the current of a power supply converter, measured in raw
counts.

Note: For Mars Pathfinder, this referred specifically to the current of the APXS 9 volt converter at the end of the
spectrum measurement.

CONVERTER_VOLTAGE_COUNT [PDS_EN] INTEGER(>=0) <deg>

The CONVERTER_VOLTAGE_COUNT element provides the voltage of a power supply converter, measured in raw
counts.

Note: For Mars Pathfinder, this referred specifically to the current of the APXS 9 volt converter at the end of the
spectrum measurement.

COORDINATE_SYSTEM_CENTER_NAME CHARACTER(40)

The coordinate_system_center_name element identifies a named target, such as the Sun, a planet, a satellite or a space-
craft, as being the location of the center of the reference coordinate system. The coordinate_system_center_name
element can also be used to identify a barycenter used for a SPICE s_ or p_kernel.

COORDINATE_SYSTEM_DESC CHARACTER
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The coordinate_system_desc element describes a named reference coordinate system in terms of the definitions of the
axes and the "handedness’ of the system. It also provides other necessary descriptive information, such as the rotation
period for rotating coordinate systems.

COORDINATE_SYSTEM_ID IDENTIFIER

The coordinate_system_id element provides an alphanumeric identifier for the referenced coordinate system.

COORDINATE_SYSTEM_INDEX [PDS_MER_OPS] INTEGER

The COORDINATE_SYSTEM_INDEX element describes an integer array. The array values are used to record and
track the movement of a rover during surface operations. When in a COORDINATE_SYSTEM_STATE group, this
keyword identifies which instance of the coordinate frame, named by COORDINATE_SYSTEM_NAME, is being
defined by the group.

NOTE: For MER, the indices are based on the ROVER_MOTION_COUNTER. This counter is incremented each time
the rover moves (or may potentially have moved, e.g., due to arm motion). The full counter may have up to 5 values
(SITE, DRIVE, IDD, PMA, HGA), but normally only the first value (for SITE frames) or the first two values (for LO-
CAL_LEVEL or ROVER frames) are used for defining coordinate system instances. It is legal to use any number of
indices to describe a coordinate system instance, however. Example: COORDINATE_SYSTEM_INDEX = (1,3,2,3,2).

COORDINATE_SYSTEM_INDEX NAME [PDS_MER_OPS] CHARACTER

The COORDINATE_SYSTEM_INDEX_NAME element is an array of the formal names identifying each integer spec-
ified in COORDINATE_SYSTEM_INDEX.

COORDINATE _SYSTEM_NAME CHARACTER(30)

The coordinate_system_name element provides the full name of the coordinate system to which the state vectors are
referenced. PDS has currently defined body-fixed rotating coordinate systems.

The Planetocentric system has an origin at the center of mass of the body. The planetocentric latitude is the angle
between the equatorial plane and a vector connecting the point of interest and the origin of the coordinate system.
Latitudes are defined to be positive in the northern hemisphere of the body, where north is in the direction of Earth’s
angular momentum vector, i.e., pointing toward the hemisphere north of the solar system invariant plane. Longitudes
increase toward the east, making the Planetocentric system right-handed.

The Planetographic system has an origin at the center of mass of the body. The planetographic latitude is the angle
between the equatorial plane and a vector through the point of interest, where the vector is normal to a biaxial ellipsoid
reference surface. Planetographic longitude is defined to increase with time to an observer fixed in space above the
object of interest. Thus, for prograde rotators (rotating counter clockwise as seen from a fixed observer located in
the hemisphere to the north of the solar system invariant plane), planetographic longitude increases toward the west.
For a retrograde rotator, planetographic longitude increases toward the east. Note: If this data element is not present
in the PDS Image Map Projection Object (for pre-V3.1 PDS Standards), the default coordinate system is assumed to
body-fixed rotating Planetographic.

COORDINATE_SYSTEM _REF_EPOCH REAL(>=2415000) <d>

The coordinate_system_reference_epoch element provides the Julian date selected as the reference time for a geometric
quantity that changes over time. For example, the location of a prime meridian may have a fixed value at a reference
epoch, with additional time_dependent terms added.

COORDINATE_SYSTEM_TYPE CHARACTER(25)
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There are three basic types of coordinate systems: body-fixed rotating, body-fixed non-rotating and inertial. A body-
fixed coordinate system is one associated with a body (e.g., planetary body or satellite). In contrast to inertial co-
ordinate systems, a body-fixed coordinate system is centered on the body and rotates with the body (unless it is a
non-rotating type). For the inertial coordinate system type, the coordinate system is fixed at some point in space.
Note: If this data element is not present in the PDS Image Map Projection Object (for pre-V3.1 PDS Standards), the
default coordinate system is assumed to be body-fixed rotating Planetographic.

COPIES [PDS_EN] INTEGER(>=0)

The copies element provides the inventory software with the number of copies of an order that a node is willing to ship
using a particular order.

CORE_BASE [ISIS] REAL

The core_base element, together with the core_multiplier element, describes the scaling performed on a ’true’ data
value to compute the value stored in the data object. It also defines the method for recovering the ’true’ value: true’_-
value = base + multiplier * stored_value In ISIS practice, the value of core_base is 0.0 for real core items, since scaling
is not usually necessary for floating point data. Note: Base and multiplier correspond directly to the PDS standard
data elements OFFSET and SCALING_FACTOR.

CORE_HIGH_INSTR_SATURATION [ISIS] CONTEXT DEPENDENT

The core_high_instr_saturation element identifies a special value whose presence indicates the measuring instrument
was saturated at the high end. This value must be algebraically less than the value of the core_valid_minimum element.
For Standard ISIS Qubes, a value has been chosen by ISIS convention. The general data type of this element is de-
termined by the core_item_type element. If the latter is integer or unsigned integer, the general data type is integer. If
core_item_type is real, the value will be hardware- specific (or rather floating-point-representation-specific) so that it
may be specified exactly near the bottom of the allowable range of values. A non-decimal (hexadecimal) general data
type is used for this purpose; e.g. 16#FFFCFFFF# for a VAX.

CORE_HIGH_REPR _SATURATION [ISIS] CONTEXT DEPENDENT

The core_high_repr_saturation element identifies a special value whose presence indicates the true value cannot be rep-
resented in the chosen data type and length — in this case being above the allowable range — which may happen during
conversion from another data type. This value must be algebraically less than the value of the core_valid_minimum
element. For Standard ISIS Qubes, a value has been chosen by ISIS convention. The general data type of this element
is determined by the core_item_type element. If the latter is integer or unsigned integer, the general data type is integer.
If core_item_type is real, the value will be hardware- specific (or rather floating-point-representation-specific) so that
it may be specified exactly near the bottom of the allowable range of values. A non-decimal (hexadecimal) general
data type is used for this purpose; e.g. 16#FFFBFFFF# for a VAX.

CORE_ITEM_BYTES [ISIS] INTEGER(1, 4)

The core_item_bytes element identifies the size in bytes of a core data value. It is the unit of the dimensions specified
by the core_items element.

CORE_ITEM_TYPE [ISIS] IDENTIFIER

The core_item_type element identifies the data type of a core data value. A hardware-specific prefix is used on this
element for qubes whose core contains items of more than one byte. The current VAX/VMS implementation of ISIS
allows three item types, additional types will be added for a forthcoming Sun/Unix implementation.

CORE_ITEMS [ISIS] INTEGER(1, 5000)
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The core_items element provides the sequence of dimensions of the core of a qube data object. The size of the most
frequently varying axis is given first. The number of items specified must be equal to the value of the axes element
and the items must be listed in storage order. Each dimension is measured in units of the core_item_bytes element.

CORE_LOW_INSTR_SATURATION [ISIS] CONTEXT DEPENDENT

The core_low_instr_saturation element identifies a special value whose presence indicates the measuring instrument
was saturated at the low end. This value must be algebraically less than the value of the core_valid_minimum element.
For Standard ISIS Qubes, a value has been chosen by ISIS convention. The general data type of this element is de-
termined by the core_item_type element. If the latter is integer or unsigned integer, the general data type is integer. If
core_item_type is real, the value will be hardware- specific (or rather floating-point-representation-specific) so that it
may be specified exactly near the bottom of the allowable range of values. A non-decimal (hexadecimal) general data
type is used for this purpose; e.g. 16#FFFDFFFF# for a VAX.

CORE_LOW_REPR _SATURATION [ISIS] CONTEXT DEPENDENT

The core_low_repr_saturation element identifies a special value whose presence indicates the true value cannot be rep-
resented in the chosen data type and length — in this case being below the allowable range — which may happen during
conversion from another data type. This value must be algebraically less than the value of the core_valid_minimum
element. For Standard ISIS Qubes, a value has been chosen by ISIS convention. The general data type of this element
is determined by the core_item_type element. If the latter is integer or unsigned integer, the general data type is integer.
If core_item_type is real, the value will be hardware- specific (or rather floating-point-representation-specific) so that
it may be specified exactly near the bottom of the allowable range of values. A non-decimal (hexadecimal) general
data type is used for this purpose; e.g. 16#FFFEFFFF# for a VAX.

CORE_MINIMUM _DN [PDS_EN] INTEGER(-8192, 4095)

The core_minimum_dn element provides the lowest digital number (DN) value in the core of a spectral cube (ignoring
values of CORE_NULL).

CORE_MULTIPLIER [ISIS] REAL

The core_multiplier element, together with the core_base element, describes the scaling performed on a ’true’ data
value to compute the value stored in the data object. It also defines the method for recovering the ’true’ value: ’true’_-
value = base + multiplier * stored_value In ISIS practice, the value of core_multiplier is 1.0 for real core items, since
scaling is not usually necessary for floating point data. Note: In the PDS, base and multiplier correspond directly to
the data elements OFFSET and SCALING_FACTOR.

CORE_NAME [ISIS] CHARACTER(30)

The core_name element identifies the scientific meaning of the values in the core of a qube data object; e.g. SPEC-
TRAL_RADIANCE or RAW _DATA_NUMBER.

CORENULL [ISIS] CONTEXT DEPENDENT

The core_null element identifies a special value whose presence indicates missing data. This value must be alge-
braically less than the value of the core_valid_minimum element. For Standard ISIS Qubes, the null value is chosen to
be the algebraically smallest value allowed by the core_item_type and core_item_bytes elements. The general data type
of this element is determined by the core_item_type element. If the latter is integer or unsigned integer, the general data
type is integer. If core_item_type is real, the value will be hardware- specific (or rather floating-point-representation-
specific) so that it may be specified exactly at the bottom of the allowable range of values. A non-decimal (hexadeci-
mal) general data type is used for this purpose; e.g. 16#FFFFFFFF# for a VAX. Note: In the PDS, the CORE_NULL
element corresponds directly to the data element MISSING.
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CORE_UNIT [ISIS] CHARACTER(30)

The core_unit element identifies the scientific unit of the values in the core of a qube data object; e.g. *"WATT*M**-
2*SR**-1*uM**-1" (for spectral radiance) or 'DIMENSIONLESS’ (for raw data number).

CORE_VALID MINIMUM [ISIS] CONTEXT DEPENDENT

The core_valid_minimum element identifies the minimum valid core value. Values algebraically less than this value
are reserved for special values indicating missing data or various types of invalid data. The general data type of this
element is determined by the core_item_type element. If the latter is integer or unsigned integer, the general data type is
integer. If core_item_type is real, the value will be hardware-specific (or rather floating-point-representation-specific)
so that it may be specified exactly near the bottom of the allowable range of values. A non-decimal (hexadecimal)
general data type is used for this purpose; e.g. 16#FFEFFFFF# for a VAX.

CREATE_DATE [PDS_EN] DATE

This date is in YYYYMMDD format and is used for storing the create date of a table or query on the data base.

CRITICALITY [PDS_EN] CHARACTER()

This column stores the criticality code for an attribute. A criticality id is assigned to each table’s attribute so the criti-
cality can be dependent on the usage within a table. This criticality is used by the catalog bulk load software during a
template object validation step.

CROSS_CONE_ANGLE REAL(0, 360) <deg>

The cross_cone_angle element provides the value of an azimuthal measurement orthogonal to cone_angle.

CROSS_CONE_OFFSET_ANGLE REAL(-180, 360) <deg>

The cross_cone_offset_angle element provides the azimuthal angle (in the cross-cone direction) between the pointing
direction along which an instrument is mounted and the cross_cone axis of the spacecraft. See also cone_offset_angle,
twist_offset_angle, and cross_cone_angle.

CROSSTRACK_SUMMING [PDS_IMG] INTEGER(1, 127)

The crosstrack_summing element provides the number of detector pixel values in the crosstrack direction that have
been averaged to produce the final output pixel.

CRYOCOOLER_DURATION INTEGER(>=0) <s>

The cryocooler_duration element provides the length of time the cryocooler was on when an observation was made.

CRYOCOOLER_TEMPERATURE REAL(C>=0) <K>

The cryocooler_temperature element provides the temperature of the cryocooler at the time an observation was made.

CURATING_NODE_ID [DIS] CHARACTER(30)

The curating_node_id element provides the id of the node currently maintaining the data set or volume and is respon-
sible for maintaining catalog information.

CUT_OUT_WINDOW [PDS_.IMG_GLL] INTEGER
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Galileo Solid State Imaging-specific. Images can be edited so that only an image area or CUT OUT WINDOW is
compressed using Integer Cosine Transform, BARC or Huffman compression and transmitted to Earth. The cut_out_-
window element indicates the location and size of this image area as defined by four numbers: starting line, starting
sample, number of lines, number of samples (the origin of the image coordinate system is at line, sample=1,1 for the
upper-left corner with samples increasing to the right and lines increasing down).

CYCLE_ID IDENTIFIER

The cycle_id element identifies one of several cycles, each of which is a set of repeated activities.

DA_CONTACT_PDS_USER_ID CHARACTER(60)

The da_contact_pds_user_id element provides the pds_user_id of the data administration contact at a node.

DARK_CURRENT_CORRECTION_FLAG CHARACTERC(S)

The dark_current_correction_flag element indicates whether or not a dark current correction was applied to an image.
Note: For MPF, this correction was applied to the image on board the spacecraft, before the image was transmitted to
Earth.

DARK_CURRENT_CORRECTION_TYPE [PDS_EN] CHARACTER(5)

The DARK_CURRENT_CORRECTION_TYPE element specifies the type of dark current correction applied to an
image for purposes of radiometric calibration.

Note: For Mars Pathfinder, the valid values were: PRIME = vertical for the front rover cameras, horizontal for the
back camera; BOTH = both horizontal and vertical.

DARK_CURRENT_DOWNLOAD _FLAG CHARACTER(S)

The dark_current_download_flag element indicates whether or not an image of the dark strip area of the CCD was
downlinked along with the image data.

DARK_CURRENT_FILE NAME CHARACTER(50)

The DARK_CURRENT_FILE_NAME element provides the dark current image file (an image taken without opening
the camera shutter) which should be used to perform radiometric calibration of the image. The dark current image
provides a reference label of the build-up of any charges on the sensor that need to be subtracted from a shuttered
image during calibration. Selection of the appropriate dark current image may be based on time, camera, temperature,
readout conditions, light flood, gain and offset.

DARK_LEVEL_CORRECTION [PDS_EN] REAL(>=0) <deg>

The DARK_LEVEL_CORRECTION element provides the DN value subtracted from every pixel in an image for pur-
poses of radiometric calibration.

DARK _STRIP_MEAN [PDS_EN] REAL(>=0)

The dark_strip_mean element provides the mean value of the pixels in the dark strip area of a CCD. The dark strip is
an area of the CCD which is covered in such a way as to receive no light. The dark strip provides a measure of the
dark current in the CCD. Note: For Cassini, the dark strip pixels were referred to as extended pixels. Also, the mean
was calculated without the values from the first and last lines of the CCD.

DATA _BUFFER_STATE_FLAG [PDS_EN] CHARACTER(8)
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The data_buffer_state_flag element indicates whether the data buffer onboard the spacecraft was enabled to allow for
the temporary storage of the data before being downloaded.

DATA_CONVERSION_TYPE [PDS_EN] CHARACTER(10)

The data_conversion_type element provides the method of conversion used to reduce an image from one bit depth to
another. Note: For Cassini, this means conversion of a selected image from 12 to 8 bits.

DATA_COVERAGE_PERCENTAGE REAL(0, 100)

The data_coverage_percentage element gives the percentage of samples obtained compared to the maximum number
that could have been obtained.

DATA_ENGINEER _FULL_NAME [DIS] CHARACTER(30)

The data_engineer_full_name element provides the id of the CN data engineer.

DATA _FORMAT IDENTIFIER

The data_format element supplies the name of the data format or language that was used to archive the science data
that this software accesses.

DATA_LINES [PDS_PPI] INTEGER

The number of complete or partial lines with valid data within a frame of high rate data. Note: Voyager Specific: A
frame of high rate waveform data can include up to 800 lines, however, some lines may be missing due to data outages
or only a partial frame may have been recorded. This parameter provides some visibility on how complete a given
frame is.

DATA _OBJECT_TYPE IDENTIFIER

The data_object_type element identifies the data object type of a given set of data. Example values: IMAGE, MAP,
SPECTRUM Note: Within the PDS, data object types are assigned according to the standards outlined in the PDS
Standards Reference. Note: within AMMOS and only for the Magellan catalog, this element is used as an alias for
data_set_id. The use of data_object_type as such provides backward compatibility with earlier AMMOS conventions.
The use of this element as an alias for data_set_id is not recommended for any new tables. See data_set_id.

DATA PATH_TYPE IDENTIFIER

The data_path_type element identifies the type of data path for transmission between an instrument and the ground
data storage system. Example values: REALTIME, RECORDED DATA PLAYBACK.

DATA_PROVIDER_NAME [PDS_EN] CHARACTER

The data_provider_name element provides the name of the individual responsible for providing the release object and
data.

DATA_QUALITY_DESC CHARACTER

The data_quality_desc element describes the data quality which is associated with a particular data_quality_id value.
The various values of data_quality_id and data_quality _desc are instrument dependent.

DATA_QUALITY_ID IDENTIFIER
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The data_quality_id element provides a numeric key which identifies the quality of data available for a particular time
period. The data_quality_id scheme is unique to a given instrument and is described by the associated data_quality _desc
element.

DATA _RATE REAL <b/s>

The data_rate element provides the rate at which data were transmitted from a spacecraft to the ground (i.e., the teleme-
try rate).

DATA_RECORDS [MARS_OBSERVER] INTEGER

The data_records data element indicates the number of records that appear in a particular data file. Note: Within AM-
MOS, this element is used as a validation tool to ensure data integrity for stream files that have no end marker.

DATA_REGION [PDS_EN] INTEGER(>=0)

The data_region element provides the actual area of data collection (accounting for offsets, widths and lengths) refer-
enced to the upper-left corner of the front band in a normal spectral cube. Note: For Cassini, the normal spectral cube
dimensions are (64,64,352) where the upper-left corner of the front band is defined as (sample, band, line) = (1, 1, 1).
The data_region element applies only to IMAGE mode data and should be ignored for non-IMAGE modes.

DATA _SET_CATALOG_FLAG [PDS_EN] CHARACTER(1)

The data_set_catalog_flag element indicates whether or not a data set collection or a data set exists in the PDS Data Set
Catalog.

DATA _SET_COLL_OR_DATA _SET_ID [PDS_EN] CHARACTER(40)

The data_set_coll_or_data_set_id element provides the identifier for either a PDS data set collection or data set.

DATA _SET_COLLECTION_DESC CHARACTER

The data_set_collection_desc element describes the content and type of the related data sets contained in the collection.

DATA _SET_COLLECTION_ID IDENTIFIER

The data_set_collection_id element is a unique alphanumeric identifier for a collection of related data sets or data prod-
ucts. The data set collection is treated as a single unit, whose components are selected according to a specific scientific
purpose. Components are related by observation type, discipline, target, time, or other classifications. Example value:
PREMGN-E/L/H/M/V-4/5-RAD/GRAV-V1.0 Note: In the PDS, data set collection ids are constructed according to
PDS nomenclature standards outlined in the in the Standards Reference.

DATA_SET_COLLECTION_MEMBER FLG CHARACTER(1)

The data_set_collection_member_flg element indicates whether or not a data set is a member of a data set collection.

DATA _SET_COLLECTION_NAME CHARACTER(60)

The data_set_collection_name element provides the full name given to a collection of related data sets or data products.
The data set collection is treated as a single unit, whose components are selected according to a specific scientific
purpose. Components are related by observation type, discipline, target, time, or other classifications. Example value:
PRE-MAGELLAN E/L/H/M/V 4/5 RADAR/GRAVITY DATA V1.0 Note: In the PDS, the data set collection name
is constructed according to nomenclature standards outlined in the PDS Standards Reference.
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DATA _SET_COLLECTION_RELEASE DT DATE

The data_set_collection_release_dt element provides the date when the data set collection was released for use. Forma-
tion rule: YYYY-MM-DD

DATA _SET_COLLECTION_USAGE_DESC CHARACTER

The data_set_collection_usage_desc element provides information required to use the data.

DATA _SET_DESC CHARACTER

The data_set_desc element describes the content and type of a data set and provides information required to use the
data (such as binning information).

DATA _SET_ID IDENTIFIER

The data_set_id element is a unique alphanumeric identifier for a data set or a data product. The data_set_id value for
a given data set or product is constructed according to flight project naming conventions. In most cases the data_set_id
is an abbreviation of the data_set_name. Example value: MR9/VO1/VO2-M-ISS/VIS-5-CLOUD-V1.0. Note: In the
PDS, the values for both data_set_id and data_set_-name are constructed according to standards outlined in the Stan-
dards Reference.

DATA_SET_LOCAL_ID [PDS_SBN] CHARACTER(8)

The DATA_SET _LOCAL _ID element provides a short (of order 3 characters) acronym used as the local ID of a data set
(Example value: IGLC). It may also appear as the first element of file names from a particular DATA_SET (Example
value:IGLCINDX.LBL).

DATA_SET_NAME CHARACTER(60)

The data_set_name element provides the full name given to a data set or a data product. The data_set_name typically
identifies the instrument that acquired the data, the target of that instrument, and the processing level of the data.
Example value: MR9/VO1/VO2 MARS IMAGING SCIENCE SUBSYSTEM/VIS 5 CLOUD V1.0. See also: data_-
set_id. Note: In PDS, the data_set_name is constructed according to standards outlined in the Standards Reference.
Note: This element is defined in the AMMOS Magellan catalog as an alias for file_name to provide backward com-
patibility

DATA _SET_OR_INST_PARM_DESC CHARACTER

The data_set_or_inst_parm_desc element describes either a data set or instrument parameter.

DATA _SET_OR_INSTRUMENT _PARM_NM CHARACTER(40)

The data_set_or_instrument_parameter_name element provides either a data_set_parameter_name or an instrument_pa-
rameter_name. That is, this element may have values which are either the name of a parameter derived from measured
data (the data_set_parameter_name) or the name of a parameter measured by an instrument (the instrument_parame-
ter_name).

DATA _SET_PARAMETER NAME CHARACTER(40)

The data_set_parameter_name element provides the name of the scientific parameter or physical quantity that was de-
rived from measured data. A description of the dataset parameter is provided by the data_set_or_inst_parm_desc. See
also instrument_parameter_name. Example value: MAGNETIC FIELD INTENSITY
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DATA _SET_PARAMETER_UNIT CHARACTER(60)

The data_set_parameter_unit element specifies the unit of measure of associated data set parameters.

DATA _SET_RELEASE _DATE DATE

The data_set_release_date element provides the date when a data set is released by the data producer for archive or
publication. In many systems this represents the end of a proprietary or validation period. Formation rule: YYYY-
MM-DD Note: In AMMOS, the data_set_release_date element is used to identify the date at which a product may be
released to the general public from proprietary access. AMMOS-related systems should apply this element only to
proprietary data.

DATA _SET_TERSE_DESC [PDS_EN] CHARACTER

A brief description of the data set

DATA _SETS INTEGER(>=0)

The data_sets element identifies the number of data sets contained in a data set collection.

DATA _SOURCE_DESC CHARACTER

The data_source_desc element describes the source of a data value descriptive of a target body. The source may be a
document, an individual, or an institution. See also data_source_id.

DATA_SOURCE_ID IDENTIFIER

The data_source_id element identifies the source of a data value descriptive of a target body. The source may be a
document, an individual, or an institution, as described by the associated data_source_desc element.

DATA_STREAM_TYPE [JPL_AMMOS_SPECIFIC] IDENTIFIER

The data_stream_type element identifies a particular type of data stream to which the given data product is related.
Note: In AMMOS this element is used to identify the particular type of data stream that a given decommutation map
can process.

DATA_TYPE IDENTIFIER

The data_type element supplies the internal representation and/or mathematical properties of a value being stored.
When DATA _TYPE is used within a FIELD object definition, its value applies only when the field is populated.

Note: In the PDS, users may find a bit-level description of each data type in the Standards Reference document.

DD_VERSION_ID [PDS_EN] CHARACTER(11) <n/a>

This element identifies the version of a PDS dictionary. Current PDS practice is to identify a data dictionary with the
identifier used for the PDS Catalog build in which it resides, e.g., pdscatlrd7, pdscatlr48, and so on. This keyword
will use the upper case representation of the catalog identifier, e.g., PDSCAT1R47, PDSCAT1R48, etc.

DECAL_NAME [JPL_AMMOS _SPECIFIC] CHARACTER

The decal_name element describes the specific decalibration data file. This element is used only in AMMOS-Magellan
mission operations.
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DECLINATION REAL(-90, 90) <deg>

The DECLINATION element provides the value of an angle on the celestial sphere, measured north from the celestial
equator to the point in question. (For points south of the celestial equator, negative values are used.) DECLINATION
is used in conjunction with the RIGHT_ASCENSION keyword to specify a point on the sky.

To accurately specify a point on the sky, the following additional keywords are needed:
COORDINATE_SYSTEM_ID - Specifies the reference system as B1950 or J2000.

EQUINOX_EPOCH - Specifies the epoch of equinox in decimal years.

For a complete discussion of right ascension, declination, epoch, and reference systems, see [SEIDELMANN1992]:

Seidelmann, PK., Ed., ’Explanatory Supplement to the Astronomical Almanac’, University Science Books, Sausalito,
California, 1992.

To relate the specified values of right ascension and declination to an image, the following keyword is needed:

RA_DEC_REF_PIXEL - A two-valued keyword to specify the reference pixel to which the RIGHT_ASCENSION and
DECLINATION apply.

An additional useful keyword for specifying the relation of declination and right_ascension to an image is:

PIXEL_ANGULAR_SCALE - the angular scale of the image in arcseconds per pixel.

DEFINING_AUTHORITY_NAME CHARACTER(60)

The defining_authority_name element identifies the Control Authority Office (CAO) responsible for maintaining the
definition of a particular SFDU format. CAOs are officially recognized by the Consultative Committee for Space Data
Systems (CCSDS).

DELAYED READOUT _FLAG [PDS_EN] CHARACTER(3)

The delayed_readout_flag element provides an indication of whether or not an image had to remain stored on a CCD
while some some other instrument function was taking place. Note: for Cassini, the delay in the image readout is due
to the readout of the alternate camera image from the CCD.

DELIMITING_PARAMETER_NAME [PDS_EN] CHARACTER(30)

The delimiting_parameter_name element provides the name of a parameter the values of which are used to establish the
boundaries of a set of data. Example values: FRAME IDENTIFICATION, LOCAL TIME, MAXIMUM LATITUDE.

DERIVED FRESNEL _REFLECT_CORR [PDS_GEO_MGN] REAL

The derived_fresnel_reflect_corr element provides the value of the derived_fresnel reflectivity correction factor for
diffuse scattering which is a factor by which the derived_fresnel_reflectivity be multiplied by (but only if the derived_-
fresnel_reflectivity is set in alt_flag_group), to allow for the effect of small-scale surface roughness.

DERIVED _FRESNEL _REFLECTIVITY [PDS_GEO_MGN] REAL

The derived_fresnel _reflectivity element provides the value of the bulk reflectivity of the surface material, averaged
over the radar footprint, obtained by fitting the altimeter echo to a suite of theoretical templates derived from the Hag-
fors scattering model, but ignoring the effect of small-scale surface roughness.

DERIVED_IMAGE_TYPE [PDS_MER_OPS] CHARACTER

The DERIVED_IMAGE_TYPE element indicates how to interpret the pixel values in a derived image RDR (or collo-
quially, the type of the derived image itself). Values are defined as: IMAGE - Standard image, where pixels represent
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intensity. Note: This implies nothing about radiometric, geometric, or other corrections that may have been applied.
XYZ_MAP - Pixels represent XYZ values (3 bands). X_MAP - Pixels represent the X component of an XYZ image.
Y_MAP - Pixels represent the Y component of an XYZ image. Z_MAP - Pixels represent the Z component of an XYZ
image. RANGE_MAP - Pixels represent a distance from the camera center. DISPARITY_MAP - Pixels represent
line and sample disparity with respect to another image (2 bands). DISPARITY_LINE_MAP - Pixels represent line
disparity only. DISPARITY _SAMPLE_MAP - Pixels represent sample disparity only.

DERIVED_MAXIMUM CONTEXT DEPENDENT

The derived_maximum element indicates the largest value occurring in a given instance of the data object after the
application of a scaling factor and/or offset.

DERIVED MINIMUM CONTEXT DEPENDENT

The derived_minimum element indicates the smallest value occurring in a given instance of the data object after the
application of a scaling factor and/or offset.

DERIVED_PLANETARY_RADIUS [PDS_.GEO_MGN] REAL <km>

The derived_planetary radius element provides the value of the mean Venus radius for this radar footprint, obtained
by subtracting (uncorrected_range_to_nadir - atmospheric_correct_to_range) from the length of the alt_spacecraft_posi-
tion_vector element.

DERIVED _PLANETARY_THRESH_RADI [PDS_.GEO_MGN] REAL <km>

The derived_planetary_thresh_radi element provides the value of the threshold Venus radius for this radar footprint,
obtained from the value of the derived_thresh_detector_index element, after correcting for atmospheric delay.

DERIVED_RMS _SURFACE _SLOPE [PDS_.GEO_MGN] REAL <deg>

The derived_rms_surface_slope element provides the value of the root mean square meter-scale surface slope, averaged
over the radar footprint, obtained by fitting the altimeter echo to a suite of theoretical templates derived from the Hag-
fors scattering model.

DERIVED_THRESH DETECTOR_INDEX [PDS_GEO_MGN] INTEGER

The derived_thresh_detector_index element provides the value of the element in range_sharp_echo_profile that satisfies
the altimeter threshold detection algorithm, representing the distance to the nearest object in this radar footprint in
units of 33.2 meters, modulus a 10.02 kilometer altimeter range ambiguity.

DESCRIPTION CHARACTER

The description element provides a free-form, unlimited-length character string that represents or gives an account of
something.

DETAILED_CATALOG FLAG CHARACTER(1)

The detailed_catalog_flag element is a yes-or-no flag which indicates whether additional information is available for
this data set in a detailed-level catalog.

DETECTOR_ASPECT_RATIO REAL

The detector_aspect_ratio element provides the ratio of the horizontal to the vertical field of view of a detector.
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DETECTOR_DESC CHARACTER

The detector_desc element describes a detector utilized by an instrument.

DETECTOR_ERASE_COUNT [PDS_MER_OPS] INTEGER(0, 15)

The DETECTOR_ERASE_COUNT element provides the number of times a detector has been flushed of data in raw
counts.

DETECTOR _FIRST_LINE [PDS_MER_OPS] INTEGER(1, 1024)

The DETECTOR _FIRST_LINE element indicates the starting row from the hardware, such as a charge-coupled device
(CCD), that contains data.

DETECTOR_GROUPS INTEGER
Definition TBD.
DETECTOR_D IDENTIFIER

The detector_id element identifies a particular instrument detector. The associated detector_desc element describes the
detector.

DETECTOR_LINES [PDS_MER_OPS] INTEGER(, 1024)

The DETECTOR _LINES element indicates the number of rows extracted from the hardware, such as a charge-coupled
device (CCD), that contain data.

DETECTOR _PIXEL_HEIGHT REAL(>=0) <micron>

The detector_pixel_height element provides the height of a pixel in the CCD sensor measured in microns.

DETECTOR_PIXEL_WIDTH REAL(>=0) <micron>

The detector_pixel_width element provides the width of a pixel in the Charge-Coupled Device (CCD) sensor measured
in microns.

DETECTOR_TEMPERATURE [PDS_GEO_VL] REAL(0, -2147483648) <K>

The DETECTOR_TEMPERATURE is the temperature that the instrument (detector) operated at while a measurement
was made. The importance for Viking Lander is that the radiometric calibration is slightly dependent on detector
temperature.

DETECTOR_TO_IMAGE_ROTATION [PDS_MER_OPS] REAL <deg>

The DETECTOR_TO_IMAGE_ROTATION element provides the clockwise rotation, in degrees, that was applied to
an image along its optical path through an instrument, from detector to final image orientation.

DETECTOR_TYPE IDENTIFIER
The detector_type element identifies the type of an instrument’s detector. Example values: SI CCD, INSB, GE, VIDI-

CON, PHOTODIODE.

DETECTORS INTEGER(>=0)
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The detectors element provides the number of detectors of a specified type contained in the subject instrument.

DIFFRACTION_CORRECTED FLAG [PDS_RINGS] CHARACTER()

The diffraction_corrected_flag element is a yes-or-no flag that indicates whether a ring occultation data product has
been corrected for diffraction. In general, it equals "N’ for stellar occultation but data may equal Y’ or "N’ for radio
occultation data, depending on the processing. If the data product has been corrected for diffraction, then the radres
element specifies the processing resolution.

DISCIPLINE DESC CHARACTER

The discipline_desc element describes the discipline identified by the discipline_name element.

DISCIPLINE_NAME CHARACTER(30)

The discipline_name element identifies the major academic or scientific domain or specialty of interest to an individual
or to a PDS Node.

DISPERSION_MODE_ID [PDS_SBN] IDENTIFIER

The DISPERSION_MODE_ID element describes the dispersion mode selected for a spectrograph. Note: For the
International Ultraviolet Explorer (IUE) spacecraft, the spectrographs can operate in a low (2.64 Angstrom/pix for
Long-Wavelength Primary (LWP) and 1.67 A/pix for Short-Wavelength Primary (SWP)) or high (7.22 km/sec/pix for
LWP and 7.70 km/sec/pix for SWP) dispersion mode.

DISPLAY_FORMAT [PDS_EN] CHARACTER(12)

The display_format element provides display format information to software that formats data to an output device.
Valid format types include DATE(x) where X is the number of digits in a date. Usually DATE(6) (YYYY-MM) or
DATE(8) (YYYY-MM-DD). TIME(X) where X is the number of digits in a time statement. This is usually represented
as TIME(6) (HH:MM:SS) or TIME(4) (HH:MM)> DATETIME is used for UTC system format date-times (MM-DD-
YYYYTHH:MM:SS.HHH). JUSTLEFT is used for left-justified character strings, and JUSTRIGHT is used for right
justification. DIGIT(X) is used where X is the number of digits in an integer, so 897 would be DIGIT(3). SCI(X,Y)
is used where X is the number of significant digits before the decimal in scientific notation, and Y is the number
following the decimal, so 1.293E-2 would be SCI(1,3). FLOAT(X) is used where X is the total number of digits in a
floating point number, so 33.018746 would be FLOAT(8). USDOLLAR is used for monetary amounts in the indicated
currency, PHONE is used for telephone numbers, and FTSPHONE is used for seven-digit numbers in the Federal
Telephone System.

DISTRIBUTION_TYPE [PDS_EN] CHARACTER
The DISTRIBUTION_TYPE element identifies the type or category of a data product within a data set release.

DOCUMENT_FORMAT CHARACTER(60)

The document_format element represents the manner in which documents are stored, such as TEX, POSTSCRIPT,
TIFF, etc. Version numbers for these formats should be included when appropriate, such as "WORDPERFECT 5.0°.

DOCUMENT_NAME CHARACTER(120)

The document_name element provides the name of a document.

DOCUMENT_TOPIC_TYPE CHARACTER(60)
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The document_topic_type element is a keyword which identifies the major topic of a reference document.

DOWNLOAD_ID CHARACTER(60)

The download_id element is the unique mission identifier used to indicate a download of the spacecraft’s onboard
digital data storage unit.

DOWNLOAD_PRIORITY [PDS_MER_OPS] INTEGER(0, 100)
The DOWNLOAD_PRIORITY element specifies which data to download based on order of importance.

DOWNLOAD_TYPE CHARACTER(10)

The download_type element specifies which data to download. Note: For MPF, this specified any or all of: image data
(IM), dark current strip (DS), and null pixel data (NS).

DOWNSAMPLE METHOD [PDS_MER_OPS] CHARACTER(30)

The DOWNSAMPLE_METHOD element indicates whether or not hardware downsampling was applied to an image.

DOWNTRACK_SUMMING [PDS_IMG] INTEGER(1, 127)

The downtrack_summing element provides the number of detector pixel values in the downtrack direction that have
been averaged to produce the final output pixel.

DSN_SPACECRAFT_NUM [JPL_.AMMOS_SPECIFIC] INTEGER(>=0)

The dsn_spacecraft_num element identifies the unique Deep Space Network identification number for a spacecraft or
other data source/sink from which a product came or to which the product is to be sent.

DSN_STATION_NUMBER INTEGER(>=0)

The dsn_station_num identifies the deep space network station number through which data were received or to which
commands are to be sent.

DUST_FLAG [PDS_GEO_VL] CHARACTER(1)

The DUST_FLAG parameter indicates whether a dust sequence was executed in association with an image or obser-
vation.

EARLY_IMAGE_RETURN_FLAG [PDS_MER_OPS] CHARACTER <n/a>

The EARLY _IMAGE_RETURN_FLAG element indicates the deferral of on-board post processing of the image and
the returns the image early to an onboard client.

EARLY_PIXEL_SCALE_FLAG [PDS_MER_OPS] CHARACTER
The EARLY _PIXEL_SCALE_FLAG element indicates the scaling of pixels. If TRUE, pixels are scaled early (from

12 to 8 bits).

EARTH_BASE_DESC CHARACTER
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The earth_base_desc element describes the earth base from which particular instrument measurements where taken.
An earth base can be a laboratory, observatory, etc., and is identified by the earth_base_id element.

EARTH_BASE_ID IDENTIFIER

The earth_base_id element provides a unique identifier for the laboratory, observatory, or other location of an earth-
based instrument.

EARTH_BASE_INSTITUTION_.NAME CHARACTER(60)

The earth_base_institution_name element identifies a university, research center, NASA center or other institution as-
sociated with a laboratory or observatory.

EARTH_BASE_NAME CHARACTER(60)

The earth_base_name element identifies the name of the laboratory, observatory, or other location of a earth-based
instrument.

EARTH_RECEIVED _START_TIME [PDS_RINGS] TIME

The earth_received_start_time element provides the beginning time at which telemetry was received during a time pe-
riod of interest. This should be represented in UTC system format. See also earth_received_time.

EARTH_RECEIVED_STOP_TIME [PDS_RINGS] TIME

The earth_received_stop_time element provides the ending time for receiving telemetry during a time period of interest.
This should be represented in the UTC system format. See also earth_received_time.

EARTH_RECEIVED_TIME TIME

The earth_received_time element provides the time at which telemetry was received on earth. This should be repre-
sented in the UTC system format. For real time data, the difference between this time and the spacecraft_event_time is
the signal travel time from the spacecraft to earth. Formation rule: YYYY-MM-DDThh:mm:ss[.fff]

EARTH_TARGET_POSITION_VECTOR REAL <km>

The EARTH_TARGET_POSITION_VECTOR element indicates the x-, y-, z- components of the position vector from
the Earth to the target, expressed in J2000 coordinates, and corrected for light time, evaluated at the epoch at which
the image was taken.

EARTH_TARGET_VELOCITY_VECTOR REAL <km/s>

The EARTH_TARGET_VELOCITY_VECTOR element indicates the x-, y-, z- components of the velocity vector of
the Earth relative to the target, expressed in J2000 coordinates, and corrected for light time, evaluated at the epoch at
which the image was taken.

EASTERNMOST_LONGITUDE REAL(-180, 360) <deg>
The following definitions describe easternmost longitude for the body-fixed, rotating coordinate systems:

For Planetocentric coordinates and for Planetographic coordinates in which longitude increases toward the east, the
easternmost (rightmost) longitude of a spatial area (e.g.,a map, mosaic, bin,feature or region) is the maximum numer-
cial value of longitude unless it crosses the Prime Meridian.
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For Planetographic coordinates in which longitude increases toward the west, the easternmost (rightmost) longitude of
a spatial area (e.g., a map,mosaic, bin, feature or region) is the minimum numerical value of longitude unless it crosses
the Prime Meridian.

For the Earth, Moon and Sun, PDS also supports the traditional use of the range (-180,180) in which case the eastern-
most (rightmost) longitude is the maximum numerical value of longitude unless it crosses 180.

EDIT_MODE _ID CHARACTER(20)

The edit_-mode_id element indicates the amount of data read from an imaging instrument’s vidicon. *1:1° indicates the
full-resolution of the vidicon. Example values: (Voyager) 3:4, 1:2, 1:3, 1:5, and 1:1.

EDIT_ROUTINE_NAME [PDS_EN] CHARACTER(12)

The edit_routine_name element provides the name of a edit routine name that the catalog bulk loading software should
execute during any validation procedures.

EDR_FILE_ NUMBER INTEGER(1, 100)

The EDR_FILE_NUMBER element provides the file position of the data file when it was originally recorded on an
Experiment Data Record tape.

EDR_SOFTWARE_NAME [CLEM] CHARACTER(30)

The edr_software_name element identifies the name and version of the Clementine Mission software that generated
the EDR products.

EDR_TAPE_ID CHARACTER(7)

The EDR_TAPE_ID element indicates the volume identifier of the Experiment Data Record tape on which the data file
was originally recorded.

EFFECTIVE_TIME [JPL_.AMMOS_SPECIFIC] TIME

The effective_time is an alias for start_time used by AMMOS- MGN ephemeris files to define the time at which the
data takes effect.

ELECTRONIC_MAIL_ID CHARACTER

The electronic_mail_id element provides an individual’s mailbox name on the electronic mail system identified by the
electronic_mail _type element.

ELECTRONIC_MAIL_TYPE CHARACTER(20)

The electronic_mail_type element identifies an electronic mail system by name. Example values: TELEMAIL,
NSI/DECNET.

ELECTRONICS _BIAS [PDS_EN] INTEGER(0, 255)
The electronics_bias element provides the commanded electronics bias value that is used to ensure that all digital num-

ber (DN) values in the data are greater than zero.

ELECTRONICS_DESC CHARACTER
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The electronics_desc element describes the electronics associated with a given instrument.

ELECTRONICS_ID IDENTIFIER

The electronics_id element identifies the electronics associated with a given instrument.

ELEVATION REAL(-90, 90) <deg>

The elevation element provides the angular elevation of a point of interest (for example, the center point of an image
of a solar system object taken from a lander or a rover) above the azimuthal reference plane. Elevation is measured in
a spherical coordinate system. The zero elevation point lies in the azimuthal reference plane and positive elevation is
measured toward the positive direction of the principal axis of the spherical coordinate system. See azimuth.

ELEVATION_FOV REAL(0, 360) <deg>

The elevation_fov element provides the angular measure of the vertical field of view of an imaged scene. Note: For
MPF, ’vertical’ is measured along the ZIMP axis of the IMP coordinate system.

ELEVATION_MOTOR_CLICKS INTEGER(>=0)

The elevation_motor_clicks element provides the number of motor step counts an instrument or other mechanism ro-
tated in the vertical direction from the low hard stop. Note: For MPF, each step count corresponded to 0.553 degrees.
The valid range was 0 to 1023.

EMECL_SC_QUATERNION REAL(-1,1)
The EMECL_SC_QUATERNION element defines a normalized quaternion of rotation of the form:
Q = (cos(T72), sin(T/2)*u[1], sin(T/2*u[2]), sin(T/2)*u[3])

where T is the angle of rotation from the Earth Mean Ecliptic J2000 coordinate system centered on the spacecraft to
the nominal spacecraft pointing direction; and u is the unit vector in the spacecraft pointing direction.

A quaternion is a normalized four-component parameterization of a direction cosine matrix given in terms of Euler-
symmetric parameters. There are always four, and only four components to a quaternion. One of the components is
designated as the scalar (the first in this case), while the remaining three are vector components.

EMISSION_ANGLE REAL(0, 180) <deg>

The emission_angle element provides the value of the angle between the surface normal vector at the intercept point
and a vector from the intercept point to the spacecraft. The emission_angle varies from 0 degrees when the spacecraft
is viewing the subspacecraft point (nadir viewing) to 90 degrees when the intercept is tangent to the surface of the
target body. Thus, higher values of emission_angle indicate more oblique viewing of the target. Values in the range of
90 to 180 degrees are possible for ring data.

ENCODING_COMPRESSION_RATIO REAL(>=0)

The encoding_compression_ratio element specifies the compression factor of the data.

ENCODING_MAX_COMPRESSION_RATIO [PDS_IMG_GLL] REAL(0, 999)

The encoding_max_compression_ratio element provides the maximum compression ratio applied to the data on board
the spacecraft. For Galileo, this keyword is valid only for Integer Cosine Transform (ICT) or Huffman compression.
If the image is compressed with ICT this value is the ICT Maximum Compression Ratio, otherwise it is the Huffman
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Maximum Compression Ratio.

ENCODING_MIN_COMPRESSION RATIO [PDS_IMG_GLL] REAL(0, 999)

The encoding_min_compression_ratio element provides the minimum compression ratio applied to the data on board
the spacecraft. For Galileo, valid only for Integer Cosine Transform (ICT) or Huffman compression. If the image
is compressed with ICT this value is the ICT Minimum Compression Ratio, otherwise it is the Huffman Minimum
Compression Ratio.

ENCODING_TYPE CHARACTER(30)

The ENCODING_TYPE element indicates the type of compression or encryption used for data storage. cf. inst_cm-
prs_name.

ENCODING_TYPE_VERSION_.NAME CHARACTER(60)

The ENCODING_TYPE_VERSION_NAME element indicates the version of a standard or specification with which a
particular ENCODING_TYPE complies.

ENTROPY REAL(0, 8) <b/pixel>

The ENTROPY element identifies the average entropy level (bits/pixel). Entropy is a measure of scene activity and
it applies to the entire image. Note: For the Galileo SSI flight images the entropy is defined as: H = - SUM (from j=
-255 to j=+255) p(j) [log(2) p(j)] where p(j) is the probability that two horizontally adjacent pixels have a different j,
where - 255 ij  255.

EPHEMERIS _LATITUDE_CORRECTION [PDS_.GEO_MGN] REAL <deg>

The ephemeris_latitude_correction (VBF85) element provides the value of the correction applied to the footprint lati-
tude value by the post-fitting MGMORB phase of the altimetry and radiometry reduction program.

EPHEMERIS LONGITUDE_CORRECTION [PDS_GEO_MGN] REAL <deg>

The ephemeris_longitude_correction (VBF85) element provides the value of the correction applied to the footprint
longitude value by the post-fitting MGMORB phase of the altimetry and radiometry reduction program.

EPHEMERIS _RADIUS_CORRECTION [PDS_GEO_MGN] REAL <km>

The ephemeris_radius_correction element provides the value of the correction applied to the length of the alt_space-
craft_position_vector element by the post-fiting MGMORB phase of the altimetry and radiometry reduction program.

EQUATORIAL_RADIUS REAL(0, 100000) <km>

The equatorial radius element provides the average radius in the equatorial plane of the best fit spheroid which ap-
proximates the target body.

EQUINOX_EPOCH REAL

The EQUINOX_EPOCH keyword specifies the epoch of equinox in decimal years for the right ascension and declina-
tion, as given in the associated RIGHT_ASCENSION and DECLINATION keywords.

Use the COORDINATE_SYSTEM_ID keyword to specify the reference system (B1950 or J2000).

For a complete discussion of right ascension, declination, epoch, and reference system, see [SEIDELMANN1992]:
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Seidelmann, P.K., Ed., ’Explanatory Supplement to the Astronomical Almanac’, University Science Books, Sausalito,
California, 1992.

ERROR_CONDITION [PDS_MER_OPS] CHARACTER(8)

The ERROR_CONDITION element identifies which fault protection conditions to ignore. Valid values for the MER
RAT are NONE, CONTACT1, CONTACT?2, and BOTH.

ERROR_MASK [PDS_MER_OPS] CHARACTER

The element ERROR_MASK indicates the fault protection conditions to ignore.

ERROR_PIXELS INTEGER(>=0)

The error_pixels element provides the number of pixels that are outside a valid DN range, after all decompression and
post decompression processing has been completed.

ERROR_STATE [PDS_MER_OPS] CHARACTER

The element ERROR_STATE element indicates RAT error conditions that occurred.

EVENT_NAME CHARACTER(40)

The event_name element identifies an event. This may be a spacecraft event, a ground_based event or a system event.

EVENT_START_HOUR CHARACTER(10)

The event_start_hour element provides the date and hour of the beginning of an event (whether a spacecraft event, a
ground based event or a system event) in the PDS standard (UTC system) format. The values associated with this
element are derived from existing values of start_time and are used strictly for the PDS catalog performance enhance-
ments.

EVENT_TYPE CHARACTER(30)

The event_type element identifies the classification of an event. Example values: MAGNETOPAUSE CROSSING,
VOLCANIC ERUPTION, CLOSEST APPROACH.

EVENT_TYPE _DESC CHARACTER

The event_type_desc element describes the type of event identified by the event_type element.

EXPECTED_DATA_RECORDS [PDS_EN] INTEGER(>=0)

The EXPECTED _DATA _RECORDS element provides the total number of records a file should contain to constitute a
complete data product, i.e., a data product without missing data.

EXPECTED _MAXIMUM [PDS_EN] REAL(>=0)

The expected_maximum element provides the expected value of the maximum data element expressed as a percentage
of the VALID_MAXIMUM value. Note: For Cassini, a two valued array is used where the first element of the array
corresponds to the first element of the VALID_MAXIMUM value array. This is the minimum full well saturation
component. Therefore, this value represents the ratio of the expected maximum digital number (DN) in the image to
to the minimum full well saturation value in VALID_MAXIMUM. The second element of the array corresponds to the
maximum DN saturation level component. Therefore, this value represents the ratio of the expected maximum DN in
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the image to the maximum DN saturation value in VALID_MAXIMUM.

EXPECTED_PACKETS INTEGER(>=0)

The expected_packets element provides the total number of telemetry packets which constitute a complete data prod-
uct, i.e., a data product without missing data.

EXPERTISE_AREA DESC CHARACTER

The expertise_area_desc element describes a particular area of individual expertise.

EXPERTISE_AREA _TYPE CHARACTER(20)

The expertise_area_type element identifies an individual’s area of expertise. The corresponding expertise_area_desc
element describes the area of expertise.

EXPOSURE_COUNT INTEGER(>=0)

The exposure_count element provides the maximum number of exposures taken during a specified interval. The value
is dependent on exposure type.

EXPOSURE_DURATION REAL(>=0) <ms>

The exposure_duration element provides the value of the time interval between the opening and closing of an instru-
ment aperture (such as a camera shutter). Note: For MPF, the IMP camera does not have a shutter in the traditional
sense, so this value is the integration time for manual and automatic exposures.

EXPOSURE_DURATION_COUNT [PDS_MER_OPS] INTEGER(0, 65535)

The EXPOSURE_DURATION_COUNT element provides the value, in raw counts, of the time interval between the
opening and closing of an instrument aperture (such as a camera shutter). This is a raw value taken directly from
telemetry, as opposed to EXPOSURE_DURATION, which has been converted to engineering units.

For MER, one count is equivalent to 5.1 ms.

EXPOSURE_OFFSET_FLAG CHARACTER(3)

The exposure_offset_flag element indicates the (instrument_dependent) mode of the offset state of a camera. Offset is
a constant value which is added to an instrument’s output signal to increase or decrease the level of that output.

EXPOSURE_OFFSET _NUMBER REAL <ms>

The exposure_offset_number element provides the value of a numerical constant which was added to the exposure
duration for a given imaging instrument.

EXPOSURE _SCALE _FACTOR [PDS_MER_OPS] DOUBLE
The EXPOSURE_SCALE_FACTOR element is a multiplier to the exposure time.

EXPOSURE_TABLE_ID [PDS_MER_OPS] CHARACTER
The EXPOSURE_TABLE_INDEX element is used for setting the exposure count value.

EXPOSURE_TBL_UPDATE _FLAG [PDS_MER_OPS] CHARACTER
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The EXPOSURE_TBL_UPDATE_FLAG element indicates whether or not an exposure table entry was updated.

EXPOSURE_TYPE IDENTIFIER

The EXPOSURE_TYPE element indicates the exposure setting on a camera. For MPF, the auto and incremental ex-
posures iterate off a starting value to determine the exposure time. For auto exposures, the value is preset. Incremental
exposures start with the exposure time of the previous exposure. Manual exposure is a single exposure with a set
exposure time. Pre-timed exposure uses the very last exposure time used, regardless of the type of exposure that it
was. No exposure indicates that the command moves only the camera and doesn’t take an exposure.

FACILITY_NAME CHARACTER(60)

The facility_name element identifies a department, laboratory, or subsystem that exists within an institution.

FAST_HK_ITEM_NAME [PDS_EN] CHARACTER(16)

The fast_hk_item_name element provides the names of the houskeeping items which were collected. Fast housekeeping
is a partial gathering of the available engineering data values, or items, that pertain to and describe the condition of the
instrument itself. Note: For Cassini, up to four items can be collected, via fast housekeeping, and stored in the band
suffix, or backplane, of the spectral cube. The fast housekeeping value will always supercede the slow housekeeping
value, if present. If fast housekeeping is not used, this item will not be present in the label.

FAST_HK_PICKUP_RATE [PDS_EN] INTEGER(0, 64)

The fast_hk_pickup_rate element provides the rate at which fast housekeeping is collected. Fast housekeeping is a
partial gathering of the available engineering data values, or items, that pertain to and describe the condition of the
instrument itself. Note: For Cassini, this value (n) is stored in the band suffix, or backplane, of the spectral cube for
the infrared channel. If (n) is set to zero, then housekeeping values will be collected at every pixel (i.e., every pixel of
the backplane will have a value). If (n) is set from 1 to swath_length, then housekeeping values will be collected every
nth line (i.e., only the first pixel of every nth line of the backplane will have a value). If no infrared housekeeping
items were selected for the cube, then this keyword will not be present.

FAX_NUMBER CHARACTER(30)

The fax_number data element provides the area code and telephone number needed to transmit data to an individual or
a node via facsimile machine.

FEATURE_NAME CHARACTER(60)

The FEATURE_NAME element provides the International Astronomical Union (IAU) approved name of a feature
on a solar system body. A standard value list would be very large and could change frequently as new features are
discovered, so the user of this keyword is refered to the USGS web site that maintains the IAU list:

http://planetarynames.wr.usgs.gov/index.html

Select the * Alphabetical list of names’ to find the approved names and the feature location.

FEATURE_TYPE CHARACTER(60)

The FEATURE_TYPE element identifies the type of a particular feature, defined according to International Astronom-
ical Union (IAU) standards. A standard value list would be very large, and could change frequently as new features and
types are discovered, so the user of this keyword is refered to the USGS web site that maintains the IAU list:

http://planetarynames.wr.usgs.gov/append5.html
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FEATURE_TYPE_DESC CHARACTER

The FEATURE_TYPE_desc element provides the IAU standard definition for a particular FEATURE_TYPE. The
definitions may be found at the following web link:

http://planetarynames.wr.usgs.gov/append5.html

FIELD _DELIMITER CHARACTER

The FIELD_DELIMITER indicates the single character used to separate variable-width FIELDs in a SPREADSHEET
object. The field delimiter must be chosen from the set of standard values.

FIELD_NUMBER INTEGER(>=1)

The FIELD_NUMBER is the sequential number of the enclosing FIELD object within the current SPREADSHEET
definition. FIELD objects should be numbered from the beginning of the record to the end.

FIELDS INTEGER(>=1)
The FIELDS element is the number of FIELD objects defined within the enclosing SPREADSHEET object.

FILE_NAME CHARACTER(120)

The file_name element provides the location independent name of a file. It excludes node or volume location, directory
path names, and version specification. To promote portability across multiple platforms, PDS requires the file_name
to be limited to an 27-character basename, a full stop (. period), and a 3-character extension. Valid characters include
capital letters A - Z, numerals O - 9, and the underscore character (_).

FILE_RECORDS INTEGER(>=0)

The file_records element indicates the number of physical file records, including both label records and data records.
Note: In the PDS the use of file_records along with other file-related data elements is fully described in the Standards
Reference.

FILE _SPECIFICATION NAME CHARACTER(255)

The file_specification_name element provides the full name of a file, including a path name, relative to a PDS volume.
It excludes node or volume location. Path names are limited to eight (8) directory levels, and are separated by the
forward slash (/) character. Each directory is limited to 8 characters chosen from the set A-Z, 0-9,_}. The path is
followed by a valid file name. See also: file_name.

Example values: TGISNXXX/TGI5N1XX/TG15N12X/TG15N120.DAT EDR/C100611/E1006110.00A

FILE _STATE [PDS_EN] CHARACTER(5)

The file_state element indicates whether a cube file possibly contains potentially corrupted data. Note: This keyword
element is derived directly from the USGS’ ISIS software keyword element of the same name. The following is a
direct description of this keyword element from the ISIS software documentation. : *The I/O for ISIS cube files and
table files is buffered, i.e., part of the data for a file is held in memory and is not actually written to the file until the file
is closed. This improves processing efficiency. However, when a new file is opened for creation or an existing file is
opened for update (Read/Write) access, the file will not be properly closed if a system crash occurs or if the program
is aborted (either due to a program malfunction or due to user action). This results in a possibility that the file contains
corrupted data. When this happens, the FILE_STATE label keyword is set to "DIRTY’ and most ISIS applications
normally refuse to process this potentially corrupted data.
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ISIS includes a keyword called FILE_STATE in every ISIS cube (qube), table, and Instrument Spectral Library (ISL)
data file. This keyword will be set to either CLEAN or DIRTY. Each time the cube is opened this keyword will
be checked. If the FILE_STATE is equal to CLEAN, then the program will continue on normally. However, if the
FILE_STATE is DIRTY, then the application will halt with the appropriate error message.

When a FILE_STATE becomes DIRTY, it indicates that something has gone wrong in a previously run application.
ISIS will always set the FILE_STATE to DIRTY when the file is being opened for writing. If the application crashes
and does not close the cube properly the FILE_STATE will remain DIRTY.

However, this does not always mean the file is corrupt. To help restore a file from DIRTY to CLEAN, ISIS has an
application called ’cleanlab’. ’cleanlab’ will modify the FILE_STATE keyword in the label to a CLEAN state. This
program should be used with caution as the contents of the file may not be valid when an ISIS file is left in a DIRTY
state.

FILES INTEGER(>=1)

The files element identifies the total number of files. Note: As an example in the PDS, the keyword files within the
Directory Object indentifies the total number of files in the directory. Within the Volume Object the keyword files
identifies the number of files within the volume.

FILTER_NAME CHARACTER(@32)

The filter_name element provides the commonly-used name of the instrument filter through which an image or mea-
surement was acquired or which is associated with a given instrument mode. Example values: RED, GREEN. See
also filter_number.

FILTER _ NUMBER CHARACTER(4)

The filter_number element provides the number of an instrument filter through which an image or measurement was
acquired or which is associated with a given instrument mode. Note: that the filter_number is unique, while the filter_-
name is not.

FILTER_TEMPERATURE [PDS_EN] REAL(>=-999) <degC>

The filter_temperature element provides the temperature, in degrees celsius (unless otherwise specified), of the instru-
ment filter. Note: For Cassini, this provides the temperature of the filter wheel housing.

FILTER_TYPE CHARACTER(30)

The filter_type element identifies the type of a given instrument filter. Example values: INTERFERENCE, MESH,
BANDPASS, BLOCKING.

FIRST_ALT_FOOTPRINT_TDB_TIME [PDS_GEO_MGN] REAL

The first_alt_footprint_tdb_time element provides the value of the spacecraft ephemeris time that represents the first
altimeter footprint of this orbit. It is equal to the altimetry_footprint_tdb_time value in the first record of this orbit’s
altimetry data file.

FIRST_IMAGE_TIME [MARS_OBSERVER] TIME

The first_image_time element indicates the start_time (or image_time) that appears in the label of the first image on an
archive medium.

FIRST_LINE INTEGER(>=1)
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The first_line element indicates the line within a source image that corresponds to the first line in a sub-image. Note:
For the MPF IMP EDRs, the source image was the complete 256x256 image area within the CCD.

FIRST_LINE_SAMPLE INTEGER(>=1)

The first_line_sample element indicates the sample within a source image that corresponds to the first sample in a
sub-image. Note: For the MPF IMP EDRs, the source image was the complete 256x256 image area within the CCD.

FIRST PRODUCT_ID [MARS_OBSERVER] CHARACTER(40)

The first_product_id data element indicates the product_id that appears in the label of the first data product on an archive
medium.

FIRST_RAD_FOOTPRINT_TDB_TIME [PDS_GEO_MGN] REAL

The first_rad_footprint_tdb_time element provides the value of the spacecraft ephemeris time of the first radiometer
measurement of this orbit. It is equal to the rad_spacecraft_epoch_tdb_time value in the first record of this orbit’s ra-
diometry data file.

FIRST_STANDARD _PARALLEL REAL(-90, 90) <deg>

The first_standard_parallel element is used in Conic projections. If a Conic projection has a single standard parallel,
then the first_standard_parallel is the point of tangency between the sphere of the planet and the cone of the projection.
If there are two standard parallels (first_standard_parallel, second_standard_parallel), these parallel are the intersection
lines between the sphere of the planet and the cone of the projection. The map_scale is defined at the standard parallels.

FIXED_INSTRUMENT_AZIMUTH REAL(0, 360) <deg>

The FIXED_INSTRUMENT_AZIMUTH element provides one of two angular measurements for the pointing direction
of an instrument, measured with respect to a coordinate frame co-linear with the surface fixed coordinate frame. The
azimuth is measured positively in the clockwise direction (as viewed from above) with the meridian passing through
the positive spin axis ("north pole’) defining the zero reference. The angle is measured in the local gravity horizontal
plane, i.e., a plane perpendicular to the local gravity vector. The FIXED_INSTRUMENT_AZIMUTH is derived from
the instrument pointing and spacecraft orientation. It is co-linear with the surface fixed coordinate system, but the
origin of the observation may not be coincident with the origin of the surface fixed frame.

Note that the FIXED_INSTRUMENT_AZIMUTH describes the pointing direction of the instrument rather than the
angular coordinates of the target of the observation. If there has been any significant change over time in the position of
the observing instrument (ie., the origin of the coordinate frame in which this value is measured), this data element can
not be used to uniquely describe the vector to a viewed object. See also FIXED_INSTRUMENT_ELEVATION.

This keyword replaces the older SURFACE_BASED_INST_AZIMUTH element, which should no longer be used.

FIXED_INSTRUMENT_ELEVATION REAL(-90, 90) <deg>

The FIXED_INSTRUMENT_ELEVATION element provides one of two angular measurements of the pointing direc-
tion of an instrument, measured with respect to a coordinate frame co-linear with the surface fixed coordinate frame.
The positive direction of the elevation is set by the POSITIVE_ELEVATION_DIRECTION data element. It is mea-
sured from the plane which is perpendicular to the local gravity vector and which intersects the elevation axis around
which the instrument rotates. The FIXED_INSTRUMENT_ELEVATION is derived from the instrument pointing and
spacecraft orientation. It is co-linear with the surface fixed coordinate system, but the origin of the observation may
not be co- incident with the origin of the surface fixed frame.

Note that the FIXED_INSTRUMENT_ELEVATION describes the pointing direction of the instrument rather than the
angular coordinates of the target of the observation. If there has been any change over time in the position of the
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observing instrument (i.e., the origin of the coordinate frame in which this value is measured), this data element can
not be used to uniquely describe the vector to a viewed object. Assuming a flat surface, and combined with the IN-
STRUMENT_ALTITUDE data element, it can be used to determine the position of an object; however, given realistic
non-flat surfaces, observations from another point of origin are required to determine an object’s distance.

This keyword replaces the older SURFACE_BASED_INST_ELEVATION element which should no longer be used.

FLAT _FIELD_CORRECTION_FLAG CHARACTER(13)

The flat_field_correction_flag element indicates whether or not a flat field correction was applied to an image. Note:
For MPF, this correction was applied to the image on board the spacecraft, before the image was transmitted to Earth.

FLAT _FIELD _CORRECTION_PARM [PDS_MER_OPS] REAL

The FLAT_FIELD_CORRECTION_PARM element defines the onboard flat-field coefficients/parameters used in the
algorithm to remove the flat field signature. The FLAT_FIELD_CORRECTION_FLAG will indicate if the signature
was removed.

Note: The algorithm used by MER is the following: new(x,y) = orig(x,y) * ff(x,y) where ff(x,y) = 1 + c*((x-a)2 +
(y-b)2) + d*((x-a)2 + (y-b)2)2 + e*((x-a)2 + (y-b)2)3

FLAT _FIELD FILE_ NAME CHARACTER(30)

The flat_field_file_name element provides the flat field image file (an image taken in an optical laboratory of a white
background or an image taken in the dawn with the intention to have an equally illuminated background for the whole
image) which should be used to perform radiometric calibration of the image. The flat field image provides a reference
label of the sensitivity of the used optics across the field-of-view. The shuttered image needs to be divided by the flat
field image during calibration. Selection of the appropriate flat field image may be based on time, camera, temperature,
readout conditions, light flood, gain and offset.

FLATTENING REAL(0, 1)

The flattening data element provides the value of the geometric oblateness of a target body, defined as the ratio of
the difference between the body’s equatorial and polar radii to the equatorial radius (in most cases, evaluated as: (
a_axis_radius - c_axis_radius ) / a_axis_radius).

FLIGHT_SOFTWARE_VERSION_ID [PDS_EN] CHARACTER(10)

The flight_software_version_id element identifies the version of the instrument flight software used to acquire the im-
age.

FOCAL_PLANE_TEMPERATURE REAL <K>

The focal_plane_temperature element provides the temperature of the focal plane array in degrees kelvin at the time
the observation was made.

FOOTPRINT_NUMBER [PDS_GEO_MGN] INTEGER

The footprint_number element provides a signed integer value. The altimetry and radiometry processing program as-
signs footprint O to that observed at nadir at periapsis. The remaining footprints are located along the spacecraft nadir
track, with a separation that depends on the doppler resolution of the altimeter at the epoch at which that footprint is
observed. Pre-periapsis footprints will be assigned negative numbers, post-periapsis footprints will be assigned posi-
tive ones. A loss of several consecutive burst records from the ALT-EDR will result in missing footprint numbers.
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FOOTPRINT_POINT_LATITUDE [PDS_EN] REAL(-90, 90) <deg>

The FOOTPRINT_POINT_LATITUDE element provides an array of values that represent the latitudes of points along
the edge of an image footprint on the planet’s surface. Latitude values are planetocentric.

FOOTPRINT_POINT_LONGITUDE [PDS_EN] REAL(0, 720) <deg>

The FOOTPRINT_POINT_LONGITUDE element provides an array of values that represent the longitudes of points
along the edge of an image footprint on the planet’s surface. Longitude values are planetocentric.

FORMAL_CORRELATIONS_GROUP [PDS_GEO_MGN] REAL

The formal_correlations_group provides the formal correlations between the derived_planetary_radius and the derived_-
rms_surface_fresnel _reflect elements, and between the derived_fresnel _reflectivity and the derived_planetary_radius el-
ements, respectively. As the profile fitting algorithm is non-linear, the correlations may not be symmetric.

FORMAL_ERRORS_GROUP [PDS_GEO_MGN] REAL
The formal _errors_group element provides the value of the 1-sigma statistical errors expected in the determination
of the derived_planetary_radius, the derived_rms_surface_slope, and the derived_fresnel_reflectivity elements, respec-
tively.

FORMAT CHARACTER(10)

A specified or predetermined arrangement of data within a file or on a storage medium. Note: In the PDS, the format
element indicates the display specification for a collection of data. It is equivalent to the FORTRAN language format
specification. Example values: "Ew.deEXP’, A6, I5.

FORMAT _DESC CHARACTER

The format_desc element provides a textual description of the format of the subject data.

FORMATION_RULE_DESC [PDS_EN] CHARACTER

The formation_rule_desc element supplies a rule that is to be applied during the creation of a value for the data element.
For example, the values supplied for reference_key_id must conform to the rules used by a specific professional journal
for referencing citations.

FOV_SHAPE_NAME CHARACTER(20)

The field_of_view_shape_name element identifies the geometric shape of the field of view of an instrument.

FOVS INTEGER(>=0)

The fovs (fields-of-view) element indicates the number of fields of view associated with a single fov shape within a
section of an instrument.

FRAME DURATION REAL(2, 96) <s>

The frame_duration element provides the value of the length of time required to measure one frame of data. The
frame_duration is constant within a given instrument cycle, which is identified by the cycle_id element.

FRAME_ID IDENTIFIER
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The frame_id element provides an identification for a particular instrument measurement frame. A frame consists of a
sequence of measurements made over a specified time interval, and may include measurements from different instru-
ment modes. These sequences repeat from cycle to cycle and sometimes within a cycle. Note: For the Mars Pathfinder
IMP camera, this described the operating mode of the camera. The IMP camera nominally operated in a mode where
both the left and right images were exposed and transferred into the frame buffer simultaneously. Then either the
RIGHT, LEFT, or BOTH frames were transmitted to Earth. For even shorter shutter times, the left image only was
transferred into the frame buffer (HALFL). The presence of BOTH in this field indicated that the image should have
been part of a stereo pair. Note that this usage of frame_id has been replaced on later missions by instrument_mode_id.

FRAME_PARAMETER [PDS_EN] REAL(>=0) <ms>

The FRAME_PARAMETER element defines the individual frame parameters of an instrument that transfers single
frames to the mass memory of the spacecraft or the instrument. The single frame transferred to the mass memory
is actually a digital summation of various elementary exposures performed by the instrument CPU. The individual
exposure duration and number of frames must both be known in order to compute the signal-to-noise ratio of the data.
The FRAME_PARAMETER element shall always be accompanied by the FRAME_PARAMETER _DESC element. A
typical usage is (use quotes instead of apostrophies in the example below):

FRAME_PARAMETER = (1.2 {MSEC>, 677 iMSEC>) FRAME_PARAMETER_DESC = CINTERNAL REPETI-
TION TIME’, ’EXTERNAL REPETITION TIME’)

FRAME PARAMETER DESC [PDS_EN] IDENTIFIER <ms>

The FRAME_PARAMETER DESC element describes the individual frame parameters listed in the element FRAME_-
PARAMETER. The frame parameter element defines the individual frame parameters of an instrument that transfers
single frames to the mass memory of the spacecraft or the instrument. The single frame transferred to the mass memory
is actually a digital summation of various elementary exposures performed by the instrument CPU. Individual exposure
duration and number of frames must both be known in order to compute the signal-to-noise ratio of the data. A typical
usage is (use quotes instead of apostrophes in the example below):

FRAME_PARAMETER = (1.2 {MSEC>, 677 {MSEC>) FRAME_PARAMETER_DESC = CINTERNAL REPETI-
TION TIME’, ’EXTERNAL REPETITION TIME’)

FRAME _SEQUENCE_NUMBER INTEGER(>=0)

The frame_sequence_number element indicates the location within a cycle at which a specific frame occurs. Frames
are repeated in a specific order within each cycle.

FRAME_TYPE [PDS_MER_OPS] CHARACTER10)
MER to supply at a later date.

FRAMES INTEGER(>=0)

The frames element provides the number of frames within a particular cycle, which is identified by the cycle_id ele-
ment.

FTP_FILE_FORMAT IDENTIFIER

The ftp_file_format element describes the format of the file at the anonymous ftp site.

FTP_SITE_ID IDENTIFIER

The ftp_site_id element supplies name of an anonymous ftp site from which this software may be retrieved
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FTS_NUMBER CHARACTER(7)

The fts_number element provides the Federal Telecommunications System (FTS) telephone number of an individual.

FULL_NAME CHARACTER(60)

The full_name element provides the complete name or identifier for a person or object. For an individual, full name
includes the name as well as titles and suffixes. For an object, full name provides the spelled-out name that in some
cases corresponds to an ’id’.

GAIN_MODE_ID IDENTIFIER

The gain_mode_id element identifies the gain state of an instrument. Gain is a constant value which is multiplied with
an instrument’s output signal to increase or decrease the level of that output.

GAIN_MODES INTEGER(>=0)

The gain_modes element provides the number of gain states of a particular instrument or section of an instrument.

GAIN_NUMBER [PDS_.GEO_VL] INTEGER(0, -2147483648)

The GAIN_NUMBER indicates the gain value used in the analog to digital conversion. The gain value is a multiplica-
tive factor used in the analog to digital conversion.

GENERAL_CATALOG_FLAG CHARACTER(1)

The general_catalog_flag element is a yes-or-no flag indicating whether a data set collection or data set exists in a PDS
catalog. (invfastrack, invphotoprod)

GENERAL_CLASSIFICATION_TYPE [PDS_EN] IDENTIFIER

The general classification_type data element serves to allow data systems to group data objects or elements according
to common characteristics. Its purpose is akin to subject access in library systems, because it allows the user to find a
data element according to its membership in a larger category. In this document the general _classification_type is an
indexing mechanism for data element names, to allow them to be published in a classified list entitled "DATA ELE-
MENT CLASSIFIED LISTINGS’. See also: system_classification_id.

GENERAL_DATA _TYPE IDENTIFIER

The general _data_type element classifies a data element according to a non-implementation-specific list of data types
published in the ISO standards documentation. Examples: CHARACTER, INTEGER. Please refer to the section en-
titled "’DATA TYPE STANDARDS?’ in this document. See also: data_type. Note: In the PDS, data type standards for
more system-specific applications are described in the Data Preparation Workbook.

GEOCENTRIC_DISTANCE REAL(>=0)

The GEOCENTRIC_DISTANCE keyword provides the distance between the center of the earth and the center of the
target body at the time of the observation.

GEOMETRY_PROJECTION_TYPE [PDS_MER_OPS] CHARACTER

The GEOMETRY _PROJECTION_TYPE element describes the state of the pixels in an image before a re-projection
has been applied. Describes if or how the pixels have been reprojected. RAW indicates reprojection has not been
done; the pixels are as they came from the camera. For MER, this means the image uses a CAHVOR or one of the
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CAHVORE camera models. LINEARIZED means that reprojection has been performed to linearize the camera model
(thus removing things like lens distortion). For MER, this means the image uses a CAHV camera model.

GRATING_POSITION_INCREMENT INTEGER(0, 30)

The NIMS instrument has only 17 detectors but takes data in as many as 408 wavelengths by moving a grating across
31 possible physical positions. The grating position increment is determined by the instrument mode, typically 1 in
the LONG MAP and LONG SPECTROMETER modes, 2 in the FULL modes, 4 in the SHORT modes and O in the
FIXED modes. See the NIMS instrument paper (R. W. Carlson et al, ’Near-Infrared Mapping Spectrometer Experi-
ment on Galileo’, Space Science Reviews 60, 457-502, 1992) for details.

GRATING_POSITIONS INTEGER(0, 30)

The NIMS instrument has only 17 detectors but takes data in as many as 408 wavelengths by moving a grating across
31 possible physical positions. The number of grating positions is determined by the instrument mode, typically 24
in the LONG MAP and LONG SPECTROMETER modes, 12 in the FULL modes, 6 in the SHORT modes and 1
in the FIXED modes. See the NIMS instrument paper (R. W. Carlson et al, ’Near-Infrared Mapping Spectrometer
Experiment on Galileo’, Space Science Reviews 60, 457-502, 1992) for details.

GROUP_APPLICABILITY _FLAG [PDS_MER_OPS] CHARACTER

The GROUP_APPLICABILITY _FLAG element indicates that a group of keywords are valid values. Is present in a
Group only when information is received from telemetry.

GROUP_ID [PDS_MER_OPS] CHARACTER

The GROUP_ID element is used to identify a group of keywords. It can be used to link groups together or it can be
used to identify something about the group of keywords. In the case of multiple instances of the group (i.e., the group
names are the same), it MUST serve to make the groups unique.

Note: MER, in some instances, uses the GROUP_ID to identify how the group of commanded keywords were gener-
ated (e.g., "GROUND COMMANDED’, ’NAV COMMANDED’ or 'SAPP COMMANDED’).

HARDWARE_MODEL_ID IDENTIFIER

The hardware_model _id element identifies the computer hardware on which a data product was produced. (e.g. VAX
11/780, MACINTOSH II).

HEADER_TYPE IDENTIFIER

The HEADER_TYPE element identifies a specific type of header data structure. For example: FITS, VICAR. Note:
In the PDS, HEADER_TYPE is used to indicate non-PDS headers.

HELP_ID [PDS_EN] INTEGER(>=0)

The help_id element identifies a PDS topic for which help text is available.

HELP_NAME [PDS_EN] CHARACTER(30)

The help_name element provides the key to help text used in the Inspect Data function.

HELP_TEXT [PDS_EN] CHARACTER
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The help_text element provides the ascii help text used for online help in the Inspect Data function.

HI_VOLTAGE_POWER _SUPPLY STATE CHARACTER(@3)

The state of the high voltage power power supply on an instrument.

HIGHEST DETECTABLE_OPACITY [PDS_RINGS] REAL(>=0)

The highest_detectable_opacity element indicates the sensitivity of a ring occultation data set to nearly opaque rings.
It specifies the normal ring opacity corresponding to a signal one standard deviation above the background (complete
obstructed) signal. The value is computed assuming the data has been re-processed to the radial resolution specified
by the reference_radial _resolution element.

HORIZONTAL_FOV REAL(0, 360) <deg>

The horizontal field_of _view element provides the angular measure of the horizontal field of view of an instrument.

HORIZONTAL_FRAMELET _OFFSET REAL(>=1)

The horizontal _framelet_offset provides the row number of a framelet within a tiled image. In the PDS, offsets are
counted from one.

HORIZONTAL_PIXEL_FOV REAL(0, 360) <deg>

The horizontal pixel _field_of_view element provides the angular measure of the horizontal field of view of a single
pixel.

HORIZONTAL_PIXEL_SCALE REAL(0, 1000000000) <m/pixel>
The HORIZONTAL_PIXEL_SCALE element indicates the horizontal picture scale.

HOST_ID [JPL_AMMOS_SPECIFIC] CHARACTER

The host_id element provides the name or identification of the particular computer on which the product was generated.

HOUSEKEEPING_CLOCK_COUNT [PDS_EN] CHARACTER(30)

The housekeeping_clock_count element provides the spacecraft clock value at the time that slow housekeeping was
collected. Slow housekeeping is the gathering of all available engineering data values, or items, that pertain to and
describe the condition of the instrument itself. Typically this value is read from the last (most recent) housekeeping
packet received before the end of the spectral cube downlink.

HUFFMAN_TABLE_TYPE [PDS_IMG_GLL] CHARACTER((10)

The The huffman_table_type element indicates the type of Huffman table used in compression. For Galileo the valid
values are: SKEWED, UNIFORM, N/A.

ICT_DESPIKE_THRESHOLD [PDS_IMG_GLL] INTEGER(, 255)

The ict_despike_threshold (integer cosine transform despike threshold) element indicates the threshold value at which
despiking occurs. Despiking is used as a pre-processing step to the Integer Cosine Transform in order to minimize the
effects of radiation-induced noise on compression efficiency. This element is Galileo Solid State Imaging-specific.
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ICT_QUANTIZATION_STEP_SIZE [PDS_IMG_GLL] INTEGER(, 255)

The ict_quantization_step_size (integer cosine transform quantization step size) element provides the integer value by
which the ICT transform is divided. The greater the step-size/compression, the greater the data loss.

ICT_ZIGZAG _PATTERN [PDS_IMG_GLL] IDENTIFIER

The ict_zigzag_pattern element provides the name of the Integer Cosine Transform zigzag pattern used to rearrange
the transform. For Galileo, the valid values are: ZIGZAG or ALT.

IMAGE_COUNT INTEGER(>=1)

The IMAGE_COUNT element provides the number of images or exposures which were co-added or combined to
produce the data product. For a simple data product made up of a single exposure, image_count is 1.

IMAGE_DURATION REAL(>=0) <s>

The IMAGE_DURATION element provides the measurement of time required to collect all the frames of all the bands
in an image.

For Odyssey THEMIS, the time between successive frames is stored in the INTERFRAME _DELAY keyword. When
set at 1 second, a 3-frame, 1-band image would have an IMAGE_DURATION of (3 frames)*(1sec/frame)= 3 seconds.
If more than one band is selected, the computation becomes more complex. The IMAGE_DURATION can be modified
to change the amount of overlap between frames.

IMAGE_ID CHARACTER(30)

The image_id element is used to identify an image and typically consists of a sequence of characters representing 1) a
routinely occurring measure, such as revolution number, 2) a letter identifying the spacecraft, target, or camera, and 3)
arepresentation of a count within the measure, such as picture number within a given revolution. Example: Mariner 9 -
Levanthal Identifier - (orbit, camera, pic #, total # of pics in orbit) Viking Orbiter - (orbit #, sc, pic # (FSC/16)), Viking
Lander - (sc, camera, mars doy, diode (filter), pic # for that day), Voyager - (pic # for encounter, FDS for cruise) Note:
For Mars Pathfinder, this uniquely identified the observation parameters of an image. The most significant four digits
identified the command sequence that contained the imaging command. The middle two digits indicated the version
of the command sequence, and the right four digits identified the image within a single imaging sequence.

If the image_id was even and non-zero, it was a left frame image. If the image_id was one greater than the left frame
image_id (and therefore odd), it was the right frame of a stereo image. Note that during operations, a small number
of image_ids were re-used with difference command parameters. This eliminated the uniqueness of the image_id for
those images. The tlm_cmd_discrepancy_flag may be useful in identifying the images that had this problem.

IMAGE_KEY_ID CHARACTER(30)

The image key_id element provides a shorthand identifier for an image which is unique for a given spacecraft. The
image_key_id and spacecraft_id together provide a unique identifier for any image. The contents of image key_id may
be any common identifier of an image, but it is suggested that one of the following be used: 1) image_id (pic_no),
2) image_number (FSC), 3) spacecraft_clock_count (FDS). Note: Guaranteeing uniqueness may require modification
of the selected common identifier and is the responsibility of the data supplier. For example, in the case where an
image was retransmitted, an alphabetic character could be appended. When unique identifiers are not supplied, PDS
will assign a simple numeric identifier as the image_key_id. This identifier will range from 1 to the number of images
associated with the specified spacecraft.

IMAGE_MID_TIME [PDS_EN] DATE
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The image_mid_time element provides the time at which the exposure of the image was half way through its dura-
tion. This value is calculated from the formula, SPACECRAFT_CLOCK_ STOP_COUNT - (EXPOSURE_DURA-
TION/2), and then converted to UTC. Note: For Cassini, when the shutter is inhibited (i.e., SHUTTER_STATE _-
ID="DISABLED’), the IMAGE_MID_TIME = START_TIME = STOP_TIME, and all three represent the start of the
exposure window during the prepare cycle of the image. ASCII CCSDS format: YYYY-DDDThh:mm:ss.fffZ

IMAGE_NUMBER CHARACTER(30)

The image_number element is a value obtained from the spacecraft_clock_start_count. The image number is another
commonly used identifier for an image. Example: Viking - Frame Start Count (FSC) Voyager - Flight Data Subsystem
(FDS) clock count (integer 7 digit)

IMAGE_OBSERVATION_TYPE IDENTIFIER

The image_observation_type element identifies the type or purpose of an observation that may be associated with an
image. Image observation types include limb, black sky, spacecraft calibration, or other image attribute that may be
used for identification. Observation types should not include features, regions, or standard target names.

IMAGE_TIME TIME

The image_time element provides the spacecraft event time at the time of frame acquisition. This should be repre-
sented in UTC system format. Formation rule: YYYY-MM-DDThh:mm:ss[.fff]

IMAGE_TYPE [PDS_MER_OPS] CHARACTER(15)

The IMAGE_TYPE element describes the type of image acquired. This may be used to describe characteristics that
differentiate one group of images from another such as the nature of the data in the image file, the purpose for which
the image was acquired, or the way in which it was acquired. This element is very similar to the older image_obser-
vation_type element, but is designed to resolve ambiguities in cases where missions utilize a naming convention for
both specific images and more general observations, which consist of multiple images. In those cases, the latter may
be described by the observation_type element.

IMPORTANT _INSTRUMENT _PARMS INTEGER(>=0)

The important_instrument_parameters element provides the number of instrument parameters which are required to
derive a particular data set parameter. This value depends partly on the particular characteristics of the instruments pro-
viding the instrument parameters. For example, in the case of Voyager instruments, the data set parameter PLASMA
BETA may be derived from the following set of instrument parameters: ELECTRON RATE, ION RATE, MAGNETIC
FIELD COMPONENT. In that case, the value of the important_instrument_parameters element is 3.

INCIDENCE_ANGLE REAL(0, 180) <deg>

The incidence_angle element provides a measure of the lighting condition at the intercept point. Incidence angle is the
angle between the local vertical at the intercept point (surface) and a vector from the intercept point to the sun. The
incidence_angle varies from 0 degrees when the intercept point coincides with the sub_solar point to 90 degrees when
the intercept point is at the terminator (i.e., in the shadowed or dark portion of the target body). Thus, higher values
of incidence_angle indicate the existence of a greater number of surface shadows. Note: In PDS labels for Magellan’s
altimetry and radiometry products, incidence_angle is defined as the value of the angle between the local vertical and
the spacecraft direction, measured at the center of the radiometer footprint at rad_spacecraft_epoch_time.

INDEX_TYPE [PDS_EN] IDENTIFIER

The INDEX_TYPE element identifies the type of an index table that describes an archive volume. It is used in the label
for a volume index table. In general, the two allowable index types are SINGLE, meaning that every row in the index
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table describes a file on the current volume; CUMULATIVE, meaning that every row in the index table describes a
file residing on the current volume or a previous volume in the volume set.

INDEXED_FILE_NAME [PDS_EN] CHARACTER

The INDEXED_FILE NAME element is a string (or set of strings) identifying the files included in an index table on
an archive volume. The element is used in the label for a volume index table. The value may include a directory path.
The usage of INDEXED_FILE_NAME may vary based on the value of the INDEX_TYPE element in the index label.
Note: For Mars Observer, some volume indicies have INDEX_TYPE = SINGLE, and the value of INDEXED _FILE _-
NAME is a set of wildcard strings matching the product file names on the volume being indexed. Other indicies may
have INDEX_TYPE = CUMULATIVE, and the value of INDEXED_FILE_NAME is a list of file names identifying
the SINGLE index files which were appended together to create the CUMULATIVE index.

INST_AZ_ROTATION_DIRECTION CHARACTER(8)

The INST_AZ_ROTATION_DIRECTION element provides an indication of the direction in which an instrument or
instrument mounting platform is moving. The keyword may be used to describe movement before, after, or during an
observation.

Note: For the M98 mission, this refers to the motion the azimuth camera motor went through to get to the position
from which it acquired an image (i.e., the motion prior to image acquisition). This is necessary to fully understand the
backlash properties of the camera.

INST_-CMD_CAL_CO_ADD [PDS_MER_OPS] INTEGER(1, 255)

The INST_.CMD_CAL_CO_ADD element gives the commanded value of the number of calibration observations to be
averaged together for a calibration product.

INST_-CMD_CAL_DWELL [PDS_MER_OPS] INTEGER(, 255)

The INST_.CMD_CAL_DWELL element gives the commanded value of the number of scans to collect during a cali-
bration observation.

INST_CMD_CAL_FREQUENCY [PDS_MER_OPS] INTEGER(1, 65535)

The INST_.CMD_CAL_FREQUENCY element gives the commanded value of the minimum number of scans that have
to expire from the end of the last internal calibration look before a new set of calibration looks are taken.

INST_-CMD_CENTER_AZIMUTH [PDS_MER_OPS] REAL <rad>
The INST_.CMD_CENTER_AZIMUTH element gives the commanded value of the center azimuth of the data product.

INST_CMD_CENTER_ELEVATION [PDS_MER_OPS] REAL <rad>

The INST_.CMD_CENTER_ELEVATION element gives the commanded value of the center elevation of the data prod-
uct.

INST_CMD_CO_ADD [PDS_MER_OPS] INTEGER(1, 255)

The INST_-CMD_CO_ADD element gives the commanded value of the number of scene spectra to average together
for the data product.

INST_CMD_COLUMNS [PDS_MER_OPS] INTEGER(1, 65535)
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The INST_.CMD_COLUMNS element gives the commanded value of the number of columns to acquire for the data
product.

INST_CMD_DWELL [PDS_MER_OPS] INTEGER(1, 255)

The INST_.CMD_DWELL element gives the commanded value of the number of scans to acquire at one azimuth and
elevation for the data product.

INST_CMD_HIGH_CHANNEL [PDS_MER_OPS] INTEGER(>=0)

The INST_-CMD_HIGH_CHANNEL element gives the commanded value of the end channel number to acquire, minus
one.

INST_CMD_HORIZONTAL_SPACE [PDS_MER_OPS] REAL(C>=0) <rad>

The INST_CMD_HORIZONTAL_SPACE element gives the commanded value of the horizontal space, in radians, be-
tween columns of the data product.

INST_CMD_LOW_CHANNEL [PDS_MER_OPS] INTEGER(>=0)

The INST_CMD_LOW_CHANNEL element gives the commanded value of the start channel number to acquire, start-
ing at zero.

INST_CMD_PHASE_ALGORITHM _NAME [PDS_MER_OPS] CHARACTER(5)

The INST_CMD_PHASE_ALGORITHM _NAME element gives the commanded value of the phase correction algo-
rithm to use when acquiring a data product. Valid values are NONE, MERTZ, and RSS.

INST_CMD_ROWS [PDS_MER_OPS] INTEGER(1, 255)

The INST_-CMD_ROWS element gives the commanded value of the number of rows to acquire for the data product.

INST_CMD_VERTICAL_SPACE [PDS_MER_OPS] REAL(C>=0) <rad>

The INST_.CMD_VERTICAL _SPACE element gives the commanded value of the vertical space, in radians, between
consecutive rows of the data product.

INST_CMPRS_BLK SIZE INTEGER

The inst_cmprs_blk_size element provides the dimensions of a pixel block for on-board compression. This value may
be a two dimensional array, where the first value is the line dimension of the block, and the second value is the sample
dimension of the block. Otherwise, the block is assumed to be square.

INST_CMPRS_BLOCKS INTEGER(>=0)

The inst_cmprs_blocks element provides the number of blocks used to spatially segment a data product prior to com-
pression.

INST_CMPRS_DESC [PDS_MER_OPS] CHARACTER

The INST_CMPRS_DESC element provides a textual description of the type of data compression used by an in-
strument onboard a spacecraft before the data was transmitted to Earth. This should include a description of the
compression algorithm or a reference to a published paper where the algorithm is described.
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INST_CMPRS _FILTER [PDS_MER_OPS] CHARACTER

The INST_.CMPRS _FILTER element identifies the wavelet filter used in the ICER compression and decompression
algorithm.

INST_CMPRS_MODE INTEGER(>=0)

The inst_cmprs_mode element identifies the method used for on-board compression of data. Note: The inst_cmprs_-
name element provides the full name of an inst_cmprs_mode.

Note: For MPF, the modes were assigned to the corresponding inst_cmprs_names as follows:

1 JPEG DISCRETE COSINE TRANSFORM (DCT); HUFFMAN/QUALITY 2 JPEG DISCRETE COSINE TRANS-
FORM (DCT); HUFFMAN/RATIO 3 JPEG DISCRETE COSINE TRANSFORM (DCT); ARITHMETIC/QUALITY

4 JPEG DISCRETE COSINE TRANSFORM (DCT); ARITHMETIC/RATIO 5 JPEG DISCRETE COSINE TRANS-
FORM (DCT); HUFFMAN/QUALITY/LCT 6 JPEG DISCRETE COSINE TRANSFORM (DCT); HUFFMAN/RATIO/LCT
7 JPEG DISCRETE COSINE TRANSFORM (DCT); ARITHMETIC/QUALITY/LCT 8 JPEG DISCRETE COSINE
TRANSFORM (DCT); ARITHMETIC/RATIO/LCT 9 RICE ADAPTIVE VARIABLE-LENGTH CODING (RICE)

INST_CMPRS_NAME CHARACTER

The inst_cmprs_name element identifies the type of on-board compression used for data storage and transmission.
Note: The inst_cmprs_mode element provides an abbreviated identifier for the inst_cmprs_name.

INST_CMPRS_PARAM INTEGER

The inst_cmprs_param element is a JPEG specific variable which specifies on-board compression determination by
image quality or by compression factor, based on a selected on-board compression mode.

INST_CMPRS_QUALITY INTEGER(>=0)

The inst_cmprs_quality element is a JPEG specific variable which identifies the resultant or targeted image quality
index for on-board data compression.

Note: For MPF, if an odd IMP inst_cmprs_mode was used for on-board compression, the inst_cmprs_quality indicated
the desired image quality index. If an odd inst_cmprs_mode was used, this indicates the resultant image quality used
to reach the desired on-board compression factor.

INST_CMPRS_QUANTZ_TBL_ID CHARACTER

The inst_cmprs_quantz_tbl_id element identifies the reference table used for quantization in the frequency domain for
on-board transform compression. This name or code should be specific enough to allow the user of the data to have
sufficient information to reference the quantization table used to compress the data.

INST_CMPRS_QUANTZ_TYPE CHARACTER(30)

The inst_cmprs_quantz_type element indicates the method of quantization used for the output of transform coders.

INST_CMPRS_RATE REAL(>=0)

The inst_cmprs_rate element provides the average number of bits needed to represent a pixel for an on-board com-
pressed image.

INST_CMPRS_RATIO REAL(>=0)
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The inst_cmprs_ratio element provides the ratio of the size, in bytes, of the original uncompressed data file to its com-
pressed form.

INST_CMPRS_SEG _FIRST_LINE [PDS_MER_OPS] INTEGER(-1, 1024)

The INST_.CMPRS_SEG_FIRST_LINE element is an array of values which each nth element identifies the line within
a source image that corresponds to the first line the nth compression segment applies.

INST_CMPRS_SEG_FIRST_LINE_SAMP [PDS_MER_OPS] INTEGER(-1, 1024)

The INST_.CMPRS_SEG_FIRST_LINE_SAMP element is an array of values which each nth element identifies the line
sample within a source image that corresponds to the first line sample the nth compression segment applies.

INST_CMPRS_SEG_LINES [PDS_MER_OPS] INTEGER(-1, 1024)

The INST_CMPRS_SEG_LINES element is an array of elements in which the nth element identifies the total number
of data instances along the vertical axis the nth compression segment defines.

INST_CMPRS_SEG_MISSING_PIXELS [PDS_MER_OPS] INTEGER

The INST_CMPRS _SEG_MISSING_PIXELS element identifies an array of elements in which the nth element identi-
fies the total number of missing pixels defined by the nth compression segment.

INST_CMPRS_SEG_SAMPLES [PDS_MER_OPS] REAL(-1, 1024)

The INST_.CMPRS_SEG_SAMPLES element is an array of elements in which the nth element identifies the total num-
ber of data instances along the horzontal axis the nth compression segment defines.

INST_CMPRS_SEGMENT_QUALITY [PDS_MER_OPS] REAL

The INST_-CMPRS_SEGMENT_QUALITY element identifies the quality level for each segment in an image parti-
tioned for ICER compression.

INST_CMPRS_SEGMENT _STATUS [PDS_MER_OPS] CHARACTER

The INST_.CMPRS_SEGMENT_STATUS element provides a bit mask which provides the status of decoding the nth
segment.

INST_CMPRS_SEGMENTS [PDS_MER_OPS] INTEGER(, 32)

The INST_-CMPRS_SEGMENTS element identifies the number of segments into which the image was partitioned for
the error containment purposes. For ICER compression, the data within each segment is compressed independently,
so that data loss across segments is compartmentalized or contained across segments.

INST_CMPRS _STAGES [PDS_MER _OPS] REAL(1, 6)
The INST_CMPRS _STAGES element identifies the number of stages of wavelet decompositions.

INST_CMPRS_SYNC_BLKS INTEGER(>=1)

The inst_cmprs_sync_blks element is a RICE specific variable providing the number of compressed blocks between
synchronization counters.
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INST_-CMPRS_TYPE [PDS_EN] CHARACTER(8)

The inst_cmprs_type element identifies the type of on-board compression used for data storage and transmission. Note
that inst_cmprs_name provides the full name of a compression algorithm (ex. Rice Adaptive Variable-Length Coding),
whereas the inst_cmprs_type gives a simple indicator of the type of compression (ex. LOSSLESS). Note: For Cassini,
the LOSSY compression scheme was Discrete Cosine Transform, the LOSSLESS compression scheme was RICE,
and NOTCOMP meant no compression scheme was used.

INST_DECOMP_STAGES [PDS_MER_OPS] INTEGER(, 6)
The INST_.DECOMP_STAGES element identifies the number of stages of wavelet decompositions.

INST_FIELD_OF_VIEW [PDS_MER_OPS] REAL <mrad>

The INST_FIELD_OF_VIEW element gives the instantaneous field of view (IFOV) of the instrument used while ac-
quiring a data product.

INST_GAIN_STATE [PDS_MER_OPS] CHARACTER#)

The INST_GAIN_STATE element indicates the gain state of the Mini-TES analog signal amplifier. Valid values are
LOW and HIGH.

INST_LASER_1_STATUS_FLAG [PDS_MER_OPS] CHARACTER(3)

The INST_LASER_1_STATUS_FLAG element provides the status of the primary Mini-TES 980 nm monochromatic
laser. Valid values are ON and OFF.

INST_LASER_2_STATUS _FLAG [PDS_MER_OPS] CHARACTER(@3)

The INST_LASER_2_STATUS _FLAG element provides the status of the backup Mini-TES 980nm monochromatic
laser. Valid values are ON and OFF.

INST_LASER _HEATER STATUS _FLAG [PDS_MER_OPS] CHARACTER(@3)

The INST_LASER_HEATER_STATUS _FLAG element provides the status of the Mini-TES Laser Heater. Valid values
are ON and OFF.

INST_LINEAR_MOTOR_STATUS _FLAG [PDS_MER_OPS] CHARACTER(3)

The INST_LINEAR_MOTOR_STATUS_FLAG element provides the status of the Mini-TES Michelson Motor. Valid
values are ON and OFF.

INST_OPTICAL _SWITCH_STATE [PDS_MER_OPS] CHARACTER(9)

The INST_OPTICAL_SWITCH_STATE element indicates whether the optical switch moving mirror is at the start of
the scan. Valid values are PRIMARY and REDUNDANT.

INST_SPARE _BIT_FLAG [PDS_MER_OPS] CHARACTER(3)
The INST_SPARE_BIT_FLAG element indicates whether the spare bit in the Mini-TES IDPH command word was

used. Valid values are ON and OFF.

INSTITUTION_NAME CHARACTER(60)
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The institution_name element identifies a university, research center, or NASA center.

INSTRUMENT_AZIMUTH [PDS_MER_OPS] REAL <deg>

The INSTRUMENT_AZIMUTH element provides the value for an instrument’s rotation in the horizontal direction.
It is usually measured from some kind of low hard stop. Although it may be used for any instrument where it makes
sense, it is primarily intended for use in surface-based instruments that measure pointing in terms of azimuth and
elevation. When in a DERIVED_GEOMETRY group, defines the azimuth (horizontal rotation) at which the instrument
is pointed. This value is expressed using the cooridinate system referred to by REFERENCE_COORD_SYSTEM _-
NAME and REFERENCE_COORD_SYSTEM_INDEX contained within the same group. The interpretation of exactly
what part of the instrument is being pointed is missionspecific. It could be the boresight, the camera head direction,
the CAHV camera model A vector direction, or any of a number of other things. As such, for multimission use this
value should be used mostly as an approximation, e.g. identifying scenes which might contain a given object.

The interpretation for MER is TBD.

INSTRUMENT_AZIMUTH_METHOD IDENTIFIER

The instrument_azimuth_method identifies the method used to calculate the instrument azimuth from the azimuth mo-
tor clicks.

INSTRUMENT _BAND_ID [PDS_MER_OPS] CHARACTER(16)

The INSTRUMENT_BAND_ID element specifies an array of stings identifying the instrument represented by the cor-
responding band in the image. The first entry in the array indentifies the instrument for the first band, the second entry
for the second band, etc. Also sese CONFIGURATION_BAND._ID.

INSTRUMENT _BORESIGHT_ID [PDS_MER_OPS] CHARACTER

The INSTRUMENT_BORESITE_ID element defines the IVP (Inertial Vector Propagation) ID or boresight ID of the
reference instrument used to designate commanded pointing.

INSTRUMENT_CALIBRATION_DESC CHARACTER

The instrument_calibration_desc element explains the method of calibrating an instrument and identifies reference doc-
uments which explain in detail the calibration of the instrument. As an example, this element would explain whether
the calibration was time-independent (i.e., a single algorithm was used) or time-dependent and whether the calibration
was performed in-flight or in a laboratory.

INSTRUMENT_COORDINATE [PDS_MER_OPS] DOUBLE <rad>

The INSTRUMENT _COORDINATE element is an array of coordinate parameters. The parameters will be a set of
azimuth and elevation values (radians) or a set of xyz position parameters (m). If the INSTRUMENT_COORDI-
NATE_ID is an IVP, these values are ignored.

INSTRUMENT_COORDINATE_ID [PDS_MER_OPS] CHARACTER

The INSTRUMENT_COORDINATE_ID element identifies the frame in which the INSTRUMENT_COORDINATE
values are given

INSTRUMENT_COORDINATE_NAME [PDS_MER_OPS] CHARACTER(26)

The INSTRUMENT_COORDINATE_NAME element gives the name(s) associated with the value(s) in the INSTRU-
MENT_COORDINATE element. Valid values are NULL, MAST AZIMUTH, MAST MIRROR ACTUATOR AN-
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GLE, AZIMUTH, ELEVATION, X, Y, Z.

INSTRUMENT _DATA _RATE [PDS_EN] REAL(-999, 365.6) <kb/s>

The instrument_data_rate element provides the rate at which data were transmitted from an instrument to the space-
craft. (cf. data_rate)

INSTRUMENT _DEPLOYMENT _STATE IDENTIFIER

The instrument_deployment_state element indicates the deployment state (i.e. physical configuration) of an instrument
at the time of data acquisition. Note: For MPF, this referred to whether or not the IMP camera had been deployed to
the end of its 62 cm mast at the time an image was acquired.

INSTRUMENT _DESC CHARACTER

The instrument_desc element describes a given instrument.

INSTRUMENT_ELEVATION [PDS_MER_OPS] REAL <deg>

The INSTRUMENT_ELEVATION element provides the value for the instrument’s rotation in the vertical direction.
It is usually measured from some kind of low hard stop. Although it may be used for any instrument where it makes
sense, it is primarily intended for use in surface-based instruments that measure pointing in terms of azimuth and
elevation. When in a DERIVED_GEOMETRY group, defines the elevation (vertical rotation) at which the instrument
is pointed. This value is expressed using the cooridinate system referred to by REFERENCE_COORD _SYSTEM _-
NAME and REFERENCE_COORD_SYSTEM_INDEX contained within the same group. The interpretation of exactly
what part of the instrument is being pointed is mission-specific. It could be the boresight, the camera head direction,
the CAHV camera model A vector direction, or any of a number of other things. As such, for multimission use this
value should be used mostly as an approximation, (e.g., identifying scenes which might contain a given object).

The interpretation for MER is TBD.

INSTRUMENT_ELEVATION_METHOD CHARACTER(20)

The instrument_elevation_method element identifies the method used to calculate the instrument elevation from the
elevation motor clicks.

INSTRUMENT _FORMATTED _DESC [PDS_EN] CHARACTER

The instrument_formatted_desc element contains the formatted instrument descriptions. These descriptions represent
the information collected for the PDS Version 1.0 instrument model and were created by extracting instrument infor-
mation from several tables in the catalog data base. These descriptions represent an archive since the tables have been
eliminated as part of the catalog streamlining task.

INSTRUMENT _HEIGHT REAL <m>

The instrument_height element provides the physical height of an instrument.

INSTRUMENT _HOST_DESC CHARACTER

The instrument_host_desc data element describes the spacecraft or earthbase from which particular instrument mea-
surements were taken. For spacecraft, this description addresses the complement of instruments carried, the on-board
communications and data processing equipment, the method of stabilization, the source of power and the capabilities
or limitations of the spacecraft design which are related to data-taking activities. The description may be a synopsis of
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available mission documentation.

INSTRUMENT _HOST_ID IDENTIFIER

The instrument_host_id element provides a unique identifier for the host where an instrument is located. This host can
be either a spacecraft or an earth base (e.g., and observatory or laboratory on the earth). Thus, the instrument_host_id
element can contain values which are either spacecraft_id values or earth_base_id values.

INSTRUMENT _HOST_NAME CHARACTER(120)

The instrument_host_name element provides the full name of the host on which an instrument is based. This host can
be either a spacecraft or an earth base. Thus, the instrument_host_name element can contain values which are either
spacecraft_name values or earth_base_name values.

INSTRUMENT_HOST_TYPE CHARACTER(20)

The instrument_host_type element provides the type of host on which an instrument is based. For example, if the
instrument is located on a spacecraft, the instrument_host_type element would have the value SPACECRAFT.

INSTRUMENT_ID IDENTIFIER

The instrument_id element provides an abbreviated name or acronym which identifies an instrument. Note: The in-
strument_id is not a unique identifier for a given instrument. Note also that the associated instrument_name element
provides the full name of the instrument. Example values: IRTM (for Viking Infrared Thermal Mapper), PWS (for
plasma wave spectrometer).

INSTRUMENT _IDLE_TIMEOUT [PDS_MER_OPS] INTEGER(0, 32767) <S>

The INSTRUMENT_IDLE_TIMEOUT element identifies the amount of time in seconds that an instrument may be
idle before powering off.

INSTRUMENT _LENGTH REAL <m>

The instrument_length element provides the physical length of an instrument.

INSTRUMENT _MANUFACTURER NAME CHARACTER(60)

The instrument_manufacturer_name element identifies the manufacturer of an instrument.

INSTRUMENT _MASS REAL <kg>

The instrument_mass element provides the mass of an instrument.

INSTRUMENT _MODE_DESC CHARACTER

The instrument_mode_desc element describes the instrument mode which is identified by the instrument_mode_id ele-
ment.

INSTRUMENT _MODE_ID IDENTIFIER

The instrument_mode_id element provides an instrument-dependent designation of operating mode. This may be sim-
ply a number, letter or code, or a word such as 'normal’, ’full resolution’, near encounter’, or ’fixed grating’.
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INSTRUMENT _MOUNTING_DESC CHARACTER

The instrument_mounting_desc element describes the mounting of an instrument (on a platform on spacecraft or a
mounting at a lab) and the orientation of the instrument with respect to the platform.

INSTRUMENT _NAME CHARACTER(60)

The instrument_name element provides the full name of an instrument. Note: that the associated instrument_id element
provides an abbreviated name or acronym for the instrument. Example values: FLUXGATE MAGNETOMETER,
NEAR_INFRARED MAPPING SPECTROMETER.

INSTRUMENT _PARAMETER_NAME CHARACTER(40)

The instrument_parameter_name element provides the name of the data parameter which was measured by an in-
strument. As an example, the instrument_parameter_name value could be ELECTRIC FIELD COMPONENT. It is
intended that the instrument_parameter_name element provide the name of the rawest measured value which has some
physical significance. Thus, for example, while the detector of an instrument may actually record voltage differences,
the electric field component which is proportional to those differences is considered to be the instrument parameter.
Note: that the associated data_set_or_inst_parm_desc element describes the measured parameter.

INSTRUMENT_PARAMETER _RANGES INTEGER

The instrument_parameter_ranges element provides the number of instrument parameter ranges for a given instrument.

INSTRUMENT _PARAMETER _UNIT CHARACTER(60)

The instrument_parameter_unit element specifies the unit of measure of associated instrument parameters.

INSTRUMENT POWER_CONSUMPTION REAL <W>

The instrument_power_consumption element provides power consumption information for an instrument. Note: in-
strument_power_consumption may vary with different modes of instrument operation.

INSTRUMENT_SERIAL_NUMBER CHARACTER(20)

The instrument serial number element provides the manufacturer’s serial number assigned to an instrument. This num-
ber may be used to uniquely identify a particular instrument for tracing its components or determining its calibration
history, for example.

INSTRUMENT_TEMPERATURE REAL(>=-273) <degC>

The INSTRUMENT_TEMPERATURE element provides the temperature, in degrees Celsius, of an instrument or some
part of an instrument.

This keyword may be used in conjunction with INSTRUMENT_TEMPERATURE_POINT to more fully describe
either single or multiple temperatures at various locations within a single instrument. If there is more than one mea-
surement taken for a given instrument, a multi- value ordered set of values (i.e., sequence) may be constructed to
associate each temperature measurement in the INSTRUMENT_TEMPERATURE list with a corresponding item in
the INSTRUMENT_TEMPERATURE _POINT sequence of values.

INSTRUMENT_TEMPERATURE_COUNT INTEGER(>=0)

The instrument_temperature_count element provides the instrument temperature in raw counts or DN values.
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INSTRUMENT_TEMPERATURE_NAME [PDS_MER_OPS] CHARACTER

The INSTRUMENT_TEMPERATURE_NAME element is an array of the formal names identifying each of the values
used in INSTRUMENT_TEMPERATURE.

INSTRUMENT _TEMPERATURE POINT [PDS_EN] CHARACTER(60) <n/a>

The INSTRUMENT_TEMPERATURE_POINT element identifies the measurement point or location on an instrument
or some part of an instrument. This keyword may be used in conjunction with INSTRUMENT_TEMPERATURE to
more fully describe either single or multiple temperatures at various locations within a single instrument. If there is
more than one measurement taken for a given instrument, a multi-value ordered set of values (i.e., sequence) may
be constructed to associate each temperature measurement in the INSTRUMENT_TEMPERATURE list with a corre-
sponding item in the INSTRUMENT_TEMPERATURE_POINT sequence of values.

INSTRUMENT_TYPE CHARACTER(30)

The instrument_type element identifies the type of an instrument. Example values: POLARIMETER, RADIOME-
TER, REFLECTANCE SPECTROMETER, VIDICON CAMERA.

INSTRUMENT_VERSION_ID [PDS_MER_OPS] CHARACTER(8)

The INSTRUMENT_VERSION_ID element identifies the specific model of an instrument used to obtain data. For
example, this keyword could be used to distinguish between an engineering model of a camera used to acquire test
data, and a flight model of a camera used to acquire science data during a mission.

INSTRUMENT_VOLTAGE [PDS_EN] REAL <V>

The INSTRUMENT_VOLTAGE element provides the voltage, in volts, of an instrument or some part of an instru-
ment.

This keyword may be used in conjunction with INSTRUMENT_VOLTAGE_POINT to more fully describe either sin-
gle or multiple voltages at various locations within a single instrument. If there is more than one measurement taken
for a given instrument, a multi-value ordered set of values (i.e., sequence) may be constructed to associate each voltage
measurement in the INSTRUMENT_VOLTAGE list with a corresponding item in the INSTRUMENT_VOLTAGE_-
POINT sequence of values.

INSTRUMENT_VOLTAGE_POINT [PDS_EN] CHARACTER(60) <n/a>

The INSTRUMENT_VOLTAGE_POINT element identifies the measurement point or location on an instrument or
some part of an instrument. This keyword may be used in conjunction with INSTRUMENT_VOLTAGE to more fully
describe either single or multiple temperatures at various locations within a single instrument. If there is more than
one measurement taken for a given instrument, a multi-value ordered set of values (i.e., sequence) may be constructed
to associate each temperature measurement in the INSTRUMENT_VOLTAGE list with a corresponding item in the
INSTRUMENT_VOLTAGE_POINT sequence of values.

INSTRUMENT_WIDTH REAL <m>

The instrument_width element provides the physical width of an instrument.

INTEGRATION_DELAY _FLAG [PDS_EN] CHARACTER(8)

The integration_delay flag indicates whether the integration time for a rapidly acquired spectral cube was extended by
shrinking the pixel synch pulse.
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INTEGRATION_DURATION REAL <s>

The duration of a time over which a particular instrument is observing or integrating.

INTENSITY_TRANSFER _FUNCTION_ID [PDS_SBN] CHARACTER(10)

The INTENSITY_TRANSFER _FUNCTION_ID element designates the type of intensity transfer function (ITF) used
to map raw data to intensity values for an image. Note: For the International Ultraviolet Explorer (IUE) spacecraft,
the ITF maps values to flux numbers on a pixel by pixel basis across the image. The ITF for each camera is defined
in geometrically correct space, and is generated from a series of geometrically corrected mercury flood-lamp flat-field
images at graded exposure levels.

INTERCEPT _POINT_LATITUDE [PDS_IMG_GLL] REAL(-90, 90) <deg>

The intercept_point_latitude element provides the latitude of a point on the body surface. This intercept point can de-
scribe the point at which lighting geometry is calculated or the point at which the target body resolution is calculated.

INTERCEPT_POINT_LINE [PDS.IMG_GLL] REAL(1, 2147483648) <pixel>

The intercept_point_line element provides the instrument line location of a point on the body surface. This intercept
point can describe the point at which lighting geometry is calculated or the point at which the target body resolution is
calculated.

INTERCEPT_POINT_LINE _SAMPLE [PDS_IMG_GLL] REAL(1, 2147483648) <pixel>

The intercept_point_line_sample element provides the instrument sample location of a point on the body surface. This
intercept point can describe the point at which lighting geometry is calculated or the point at which the target body
resolution is calculated.

INTERCEPT _POINT_LONGITUDE [PDS_.IMG_GLL] REAL(0, 360) <deg>

The intercept_point_longitude element provides the longitude of a point on the body surface. This intercept point can
describe the point at which lighting geometry is calculated or the point at which the target body resolution is calcu-
lated. Value is in west longitude for Galileo

INTERCHANGE _FORMAT CHARACTER(6)

The interchange_format element represents the manner in which data items are stored. Example values: BINARY,
ASCIL

INTERFRAME_DELAY [PDS_EN] REAL(>=0) <ms>
The INTERFRAME _DELAY element provides the time between successive frames of an image.

INTERFRAME _DELAY_DURATION [PDS_EN] REAL(>=-999) <ms>

The interframe_delay_duration element provides the duration in milliseconds (unless otherwise specified) of the delay
between the end of one frame and the start of the next to allow time for the scanning mirror to return to its starting
position.

INTERLINE_DELAY_DURATION [PDS_EN] REAL(0, 64000) <ms>

The interline_delay _duration element provides the duration in milliseconds (unless otherwise specified) of the delay
between the end of one line of an image and the start of the next. Note: For Cassini, this refers to the infrared line.
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Time is allowed for: 1) the infrared duration mirror to return to its starting point, 2) collection of background data and
3) the alignment of the exposure center times between the infrared and visible channels.

INVALID_CONSTANT CONTEXT DEPENDENT

The invalid_constant element supplies the value used when the received data were out of the legitimate range of values.
Note: For PDS and Mars Observer applications — because of the unconventional data type of this data element, the
element should appear in labels only within an explicit object, i.e. anywhere between an ’OBJECT =" and an ’END _-
OBJECT".

INVENTORY_SPECIAL_ORDER_NOTE [PDS_EN] CHARACTER

The inventory_special_order_note element is a text field that provides information on special orders that can be placed
for a given data set collection or data set.

INVERTED_CLOCK _STATE FLAG CHARACTER(12)

The inverted_clock_state element indicates whether a clock signal was inverted.

IRAS_CLOCK_ANGLE [PDS_SBN] REAL <deg>

The satellite viewing angle projected onto the plane perpedicular to the Sun- line, measured from ecliptic North, clock-
wise as viewed from the Sun. This is the same direction as the IRAS orbital motion.

IRAS_CLOCK_ANGLE_RANGE [PDS_SBN] REAL <deg>

The change in the clock angle during the elapsed time of the scan.

IRAS_CLOCK_ANGLE_RATE [PDS_SBN] REAL <deg>

The average time rate of change of the clock angle during a scan.

IRAS_CLOCK_ANGLE_RATE_SIGMA [PDS_SBN] REAL <deg>

The standard deviation of the scan rate determined from variations in values from the gyro.

IRAS_HCON [PDS_SBN] INTEGER

HCON is hours-confirmation. In order to maximize the reliability of the IRAS observations, the satellite scanning
strategy was designed so that a piece of the sky would be re-observed on timescales of hours (generally one orbit of
103 minutes). Three hours-confirmed surveys, designated HCONs 1, 2 and 3 respectivley, of the sky were made by
IRAS over the course of its mission. HCON 1 and 2’s observations were interleaved on timescales of weeks. HCON
3 consists of all scans after SOP 426, inclusive.(See Beichman et al. (1989) for further information.)

ISIS_STRUCTURE_VERSION_ID CHARACTER(8)

The isis_structure_version_id provides the version of ISIS software with which a PDS SPECTRAL_QUBE’s physical
structure is compatible.

Note that in order to work with ISIS software, an ISIS compliant label must also be provided with the data object.
See the chapter ’'SPECTRAL_QUBE’ in Appendix A of the PDS Standards Reference, for more details on using PDS
SPECTRAL_QUBEs with ISIS software.

ITEM_BITS INTEGER
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The item_bits element indicates the number of bits allocated for a particular bit data item. Note: In the PDS, the item_-
bits element is used when the items element specifies multiple occurrences of an implied item within a BIT_COLUMN
object definition.

ITEM_BYTES INTEGER
The item_bytes data element represents the size in bytes of an item within a data object such as a column.
Notes:

(1) In the PDS, the term item_bytes is distinguished from the term bytes because both elements may appear in a single
data object definition (e.g., a label) and refer to different parts of the data object. In an object such as a column, bytes
represents the size of the column. Should the column be split into equal items, item_bytes would represent the size of
each item. (2) In a field object, item_bytes specifies the maximum size of each item.

ITEM_OFFSET INTEGER

The item_offset data element indicates the number of bytes from the start of one item to the start of the next item in
any ASCII column or array.

ITEMS INTEGER(>=1)

The items element defines the number of identical parts into which a single object, such as a column or field, has been
divided. See also: repetitions.

Note: In the PDS, the data element ITEMS is used for subdivision of a single object, such as a column or a field.
REPETITIONS is used for multiple occurrences of objects, such as in a container. For a fuller description of the use
of these data elements, please refer to the Standards Reference.

JOURNAL_NAME CHARACTER(60)

The journal_name element identifies, where applicable, the published work (e.g., journal or report) which contains a
reference document.

JPL_PRESS _RELEASE_ID [JPL_AMMOS _SPECIFIC] CHARACTER

This element describes the JPL press release id for a data product associated with the given data product.

KERNEL_TYPE [SPICE] IDENTIFIER

The kernel_type data element identifies the specific kernel of ancillary data produced within the SPICE system.

KERNEL_TYPE_ID [PDS_NAIF] CHARACTER(8) <n/a>
The kernel_type_id element identifies the type of the SPICE kernel file

KEYWORD_DEFAULT_VALUE [PDS_EN] CHARACTER(20)

The keyword_default_value element is used to initialize a template keyword value to a default value during construc-
tion of templates. When filling out templates, the data supplier provides a value for all keywords except those which
have a default value.

KEYWORD_LATITUDE_TYPE CHARACTER(30)
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Identifies the type of latitude (planetographic or planetocentric) used in the labels, e.g., for the maximum, minimum,
center, reference, and standard-parallel latitudes. This can differ from the type of latitude that is equally sampled in
certain database projections (see PROJECTION_LATITUDE_TYPE), though use of different values for the two key-
words is not recommended. The IAU definition for direction of positive longitude should adopted: for objects with
prograde rotation, a positive longitude direction of west is used in conjunction with PLANETOGRAPHIC latitudes,
whereas for objects with retrograde rotation positive east longitude is used with PLANETOGRAPHIC latitudes. By
IAU convention east longitude may be used with PLANETOCENTRIC latitude for any body. The keyword COOR-
DINATE_SYSTEM_NAME describes these IAU-approved combinations of latitude and longitude definitions. The
keywords KEYWORD_LATITUDE_TYPE and POSITIVE_LONGITUDE_DIRECTION separately specify the defi-
nitions for latitude and longitude and hence may be used to describe not only the IAU- approved combinations but also
non-IAU-approved combinations as needed. Adherence to the IAU standard is recommended by the PDS.

KEYWORD_VALUE_HELP_TEXT [PDS_EN] CHARACTER

The keyword_value_help_text element provides text which describes the information required from the data supplier
to assign a value to a template keyword.

LABEL_RECORDS INTEGER(>=0)

The label_records element indicates the number of physical file records that contain only label information. The num-
ber of data records in a file is determined by subtracting the value of label_records from the value of file_records. Note:
In the PDS, the use of label records along with other file-related data elements is fully described in the Standards
Reference.

LABEL _REVISION_NOTE CHARACTER

The LABEL_REVISION_NOTE element is a free-form unlimited length character string providing information re-
garding the revision status and authorship of a PDS label. This should include the latest revision date and author of
the current version, but may include a more complete history. This element is required in all Catalog labels and should
be the second element in the label. Example: *1999-06-07 SBN:raugh Auto-generated, 1999-07-08 CN:JSH Updated;’

LAMP_STATE INTEGER

The state of the lamp on an instrument. The values noted are binary on/off values with respect to each of the lamps
associated with the instrument.

LANDER _SURFACE_QUATERNION [PDS_SBN] REAL(0, 1)

The lander_surface_quaternion element provides an array of four values that define the relationship between the lander
coordinate frame and the local level coordinate frame. These values are commonly listed in the order (cosine, X, y, z)
or in the order (x, y, z, cosine).

LAST_ALT_FOOTPRINT_TDB_TIME [PDS_GEO_MGN] REAL

The last_alt_footprint_tdb_time element provides the value of the spacecraft ephemeris time that represents the last
altimeter footprint of this orbit. It is equal to the altimetry_footprint_tdb_time value in the last record of this orbit’s
altimetry data file.

LAST_IMAGE_TIME [MARS_OBSERVER] TIME

The last_image_time element indicates the start_time (or image_time) that appears in the label of the last image on an
archive medium.
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LAST_NAME CHARACTER(30)

The last_name element provides the last name (surname) of an individual.

LAST_PRODUCT_ID [MARS_OBSERVER] CHARACTER(40)

The last_product_id data element indicates the product_id that appears in the label of the last data product on an archive
medium.

LAST_RAD_FOOTPRINT_TDB_TIME [PDS_GEO_MGN] REAL

The last_rad_footprint_tdb_time element provides the value of the spacecraft ephemeris time of the last radiometer
measurement of this orbit. It is equal to the rad_spacecraft_epoch_tdb_time value in the last record of this orbit’s ra-
diometry data file.

LATITUDE REAL(-90, 90) <deg>

For a Planetocentric, body-fixed, rotating coordinate system, latitude is defined as: The angle between the equatorial
plane and a vector connecting the point of interest and the origin of the planetocentric coordinate system. Positive in
the hemisphere north of the equator (i.e., hemisphere to the north of the solar system invariant plane) and negative in
the southern hemisphere.

For a Planetographic, body-fixed, rotating coordinate system, latitude is defined as: The angle between the equatorial
plane and a vector through the point of interest that is normal to a biaxial ellipsoid reference surface. Positive in the
hemisphere north of the equator (i.e., hemisphere to the north of the solar system invariant plane) and negative in
the southern hemisphere. Note: With a non-zero polar flattening, the vector does not intersect the coordinate system
origin, except at the equator and the poles. See coordinate_system_name, coordinate_system_type and the PDS Carto-
graphic Standards in the PDS Standards Reference V3.2 for further details.

LAUNCH_DATE DATE

The launch_date element identifies the date of launch of a spacecraft or a spacecraft_carrying vehicle. Formation rule:
YYYY-MM-DD

LENS_TEMPERATURE REAL(>=0) <K>

The lens_temperature element provides the temperature of the lens in degrees kelvin at the time the observation was
made.

LIGHT_FLOOD_STATE_FLAG CHARACTER(3)

The light_flood_state_flag element indicates the mode (on or off) of light flooding for an instrument.

LIGHT_SOURCE_DISTANCE REAL(C>=0) <km>

The light_source_distance element provides the distance from the target body center and secondary light source center.

LIGHT_SOURCE_INCIDENCE_ANGLE REAL(0, 180) <deg>

The light_source_incidence_angle element provides a measure of the lighting condition at the intercept point. Incidence
angle is the angle between the local vertical at intercept (surface) point and a vector from the intercept point to the
light source.

LIGHT_SOURCE_NAME CHARACTER(30)
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The light_source_name element provides the name of the light source used in observations when it is not the Sun.
Note: For the Clementine Mission, the light source is the Earth when making lunar observations, and the Moon when
making Earth observations.

LIGHT_SOURCE_PHASE_ANGLE REAL(0, 180) <deg>

The light_source_phase_angle element provides a measure of the relationship between the spacecraft viewing position
and the light source. Light_source_phase_angle is defined as the angle between a vector from the intercept point to the
light source and a vector from the intercept point to the spacecraft.

LIGHT_SOURCE_TYPE [PDS_MER_OPS] CHARACTER

The LIGHT_SOURCE_TYPE element identifies that source of illumination used in instrument calibration.

LIMB_ANGLE REAL(-90, 90) <deg>

The limb_angle element provides the value of the angle between the center of an instrument’s field of view and the
nearest point on the lit limb of the target body. Limb_angle values are positive off_planet and negative on_planet.

LINE_CAMERA _MODEL_OFFSET [PDS_MER_OPS] REAL <pixel>

The LINE_.CAMERA_MODEL _OFFSET element provides the location of the image origin with respect to the camera
model’s origin. For CAHV/CAHVOR models, this origin is not the center of the camera, but is the upper-left corner
of the ’standard’ -size image, which is encoded in the CAHV vectors. (MIPL Projection - Perspective)

LINE_DISPLAY_DIRECTION IDENTIFIER

The line_display_direction element is the preferred orientation of lines within an image for viewing on a display device.
The default value is down, meaning lines are viewed top to bottom on the display. See also SAMPLE_DISPLAY _DI-
RECTION. Note: The image rotation elements such as TWIST_ANGLE, CELESTIAL_NORTH_CLOCK_ANGLE,
and BODY _POLE_CLOCK_ANGLE are all defined under the assumption that the image is displayed in its preferred
orientation.

LINE_EXPOSURE_DURATION [MARS_OBSERVER] REAL <ms>

The line_exposure_duration data element indicates the time elapsed during the aquisition of one image line of data.

LINE_FIRST_PIXEL INTEGER(>=0)

The line_first_pixel element provides the line index for the first pixel that was physically recorded at the beginning of
the image array. Note: In the PDS, for a fuller explanation on the use of this data element in the Image Map Projection
Object, please refer to the PDS Standards Reference.

LINE_LAST_PIXEL INTEGER(>=0)

The line_last_pixel element provides the line index for the last pixel that was physically recorded at the end of the
image array. Note: In the PDS, for a fuller explanation on the use of this data element in the Image Map Projection
Object, please refer to the PDS Standards Reference.

LINE_PREFIX_BYTES INTEGER(>=0)

The line_prefix_bytes element indicates the number of non-image bytes at the beginning of each line. The value must
represent an integral number of bytes.
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LINE_PREFIX MEAN [PDS_MER_OPS] REAL
The LINE_PREFIX_MEAN element provides the average of the DN values of the LINE_PREFIX BYTES.

LINE_PREFIX STRUCTURE CHARACTER(120)

The 